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PREFACE. 


See no more Reaſon, why the Sordidneſs of ſome Work- 
Men, ſhould be the Cauſe bf Contempt upon Manual 
Operations, than that the excellent Invention of a 
Mill ſhould be Deſpisd, becauſe a blind Horſe 
draws in it. And tho the Mechanicks be, Ly ſome, 
accounted Tgnoble and Scandalous ; yet it is: very well 
known, that many Gentlemen in this Nation, of good Rank 
and high Quality, are converſant in Handy-Works : And 
other Nations exceed us in numters of ſuch. How pleas» 
fant and healthy this their Divertion is, their Minds and 
Podies find; and how Harmleſs and Honeſt, all ſober Men 
2y judge ? | 
That Geometry, Aſtronomy, PerſpeQive, Muſick, 
Yavigation, Architecture, &c. are excellent Sciences, all 
hat know Lut their very Names will confeſs: Tet to what 
wrpoſe would Geometry ſerve, were it net to contrive 
Rules fer Handy-Works 2 Or how could Aſtronomygfe 
kyown to any perfection, but by Inſtruments made by Hand ? 
Phat Perſpettive ſhould we have to delight our Sight 2 
hat Muſick to raviſh ew Ears What Navigation to 
uard and Emgch our Country 2: Or what ArchiteCture 70 
lefend gs from the Inconveriences of different Weather, 
zithout Manual Operations ? Or how waſte and uſeleſs 
would many of the Produttions of this, and other Countries 
ve, were it not for Manufactures. 
. Todive into the Original of the Mechanicks is impoſſible, 
herefore I ſhall not offer,at it ; only I ſhall ſay, it is Ras 
jonal to think, that the Mechanicks began with Man, he 
eing the only Creature that Nature has impoſed moſt Ne 
cefſity upon to uſe it, endow'd with greateſt Reaſon to 
contrive 
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contrive it, and adapted with propereſt Memlers ( as In= 
ftruments ) to perform tt. | 

Ner is it eafie to find by any Authority, what part of the 
Mechanicks was firſt Pratiſed by Man ; therefore I ſhall 
wave that too, and only conſider,” that if we our ſelves were 
the firſt Men, what Branch of the Mechanicks we ſhould 
frſt NEED, and conſequently have recourſe to. 

I have conſidered, and Anjwer, That without the Inven- 
tion of Smithing primarily, moſt other Mechanick Inven- 
ons would be at a ſtand: The Inſtruments, or Tools, that are 
uſed in them, leing either made of Iron, or ſome other mat- 
ter, form'd by the Felp of Iron. But pray take Netice, that 
by Iron, I alſo mean Steel, it being _— Tron. 

Nor would I have you underſtand, that when I name the 
* Mechanicks, / mean that Rough and Barbarous ſort of wor- 
king which is uſed by the Natives of America, and ſome 0« 
ther ſuch Places ; for, though they did indeed make Hou 
ſes, Canoes, Earthen Pots, Bows, Arrows, Gc. without 
the help of Iron, becauſe they had then none amongſt them ; 
Tet fince Iron is now known to them, they leave off their old 
way of working without it, and betake themſelves to the ufe 
of it. Nor are, at this day, ( though now they have in part 
th® uſe of Iron ) their Machines made by good and ready 
Rules of Art ; ? as they know neither of Rule, Square, or 
Compaſs ; and what they do, is done by Tedious Working, 
and he that has the beſt Eye at Gueſſing, works beſt pon hs 
Straight, Square, or Circle, &c. . 

The Lord Bacon, in his Natyral Hiſtory, reciavs that 
Philoſophy would be improv'd, Ly having the Secrets of all 
Trades lye open; not only becauſe much Experimental Phi- 
loſophy, #s Coutcht amongſt them; But alſo that the Trades 
themſelves might, by a Philoſopher, be improv'd. Beſides, 
I find, that one Trade may borrgv many Eminent Helps 
in Work of another Trade. 

Hitherto I cannot learn that any hath undertaken this Task, 


though I could have wiſht it had been performed by an —_ 
han 
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PREFACE. 


hand than mine; yet, fince it is not, { have ventured yon 
it : For having, for many Tears, teen converſant in Handy- 


Works, and eſpecially in thoſe Trades wherein the chief know- 
ledge of all Handy-Works lie, viz. Smithing, Founding, 
Drawing, Joynery, Turning, Engraving, Printing 
Books and Pictures, Globe and Map-making, Mathema- 
tical Inſtruments, &c. 7 am willing to communicate to the 
Publick, the Knowledge 7 have attained to. But becauſe the 
Whole wil! be both a Work of Time, and great Charge, 7 
mean to try, by the Sale of ſome few Monthly Exerciſes, 


what Encouragement 1 may have to run through All, if I 


live ſo'long, and accordingly to Continue, or Deſiſt. 

I thought to have given theſe Exerciſes, the Title of The 
Dodtrine of Handy-Crafts ; but when 7 better conſidered 
the true meaning of the Word Handy-Crafts, 7 found the Yo- 
Arine would not bear it ; becauſe Hand-Craft ſignifies Cun- 


ning, or Sleight, or Craft of the Hand,which cannot be taught 


by Words, but is only gained by PraQtice and Exercile ; 
therefore I ſhall not undertake, that with the bare reading of 
theſe Exerciſes, any ſhall be able to perform theſe Handy- 
Works ; but 1 may ſafely tell you, that theſe are the Rules 
that every one that will endeavour to perform them muſt fol= 
low; and thee by the true obſerving them, he may, according 
to his ſtock of Ingenuity and Zeal "in diligence, ſooner or 
later, inure his hand to the Cunning, or Graft of working 
like a Handy-Craft, and conſequently be able to perform thens 
in time. 

For the Reaſon aforeſaid I intend to begin with Smithing, 
which comprehends not only the Black-Snamxh's Trade, but 
takes in all Trades which uſe either Forge or File, from the 
ap nts ry to the Watch-maker ; they all working by 

ules, though not with equal exattneſs, _ all 
uſing the ſame Tools, though of ſeveral Sizes from thoſe the 
common Black-Smith «ſes, and that according to the various 


purpoſes they are applied to: And in order to it, I ſhall firſt 
fhew you how to ſet up a Forge, and what Tools you muſt uſe 
in 


WV 


t ; PREFACE. 
3 the Black-Smith's work ; then the Rules, and ſeveral Cit- 
cumſtances of Forging, ti your Work come to the File : 


Then 4 the ſeveral Sorts of Iron that are commonly uſed ; 
and what Sort is fitteſt ſor each Purpoſe. Afterwards of Fi- 
ling in general, and the Rules to he ob/erved in it, in the 
making of Jacks, Hindges, Screws, Clocks, Watches, 
&c. In which Examples, you will find all other Sorts of Fot- 
ging or Filing work whatſoever comprehended. And laſtly, 
as a Cloſe to Smithing, 7 ſhall Exerciſe upon Steel, and its 
ſeveral Sorts, and how to Order and Temper it for 'its ſeve- 
ral Uſes ** and what Sort is fitteſt for each particular Pure 
poſe ; as which 15 fitteſt for Edge-Tools, which for Springs, 
whichfor Punches, &c. | 

_ Same frbaps would have thought it more Proper, tohave 
iMroduced thy/e Exerciſes with a more Curious, and leſs Vul- 
gar Art, than that of Smithing ; but I am not of their _= 


ion; for Smithing is, 7n all its parts, as curious a y- 


Craft, as any is: Beſides, it is a great Introduttion to moſt 
other Handy-Works, as Joynery, Turning, Founding, 


Printing, &c. they ( all with the Smith ) working upon the 
Straight, Square, or Circle, though with different Tools, 
upon F-ferent Matter ; and they all having dependance upon 
the Smith's Trade, and not the Smith upon them. But ha- 
wving done with Smithing, 7 ſhall, God willing, proceed to 
theſe, and all other Handy-Works' whatſoever, that work 
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MECHANICK EXERCISES: 


OR, 


| The Doctrine of Handy-Works. 
Of SMITHING #» Gerera/. 
= Definition. 
| MITHING is an Art-Manual, by which an irregu- 
lar Lump ( or ſeveral Lumps ) of Iron, is wrought 
into an intended Shape. 
This Definition, needs no Explanation; there- 
fore I ſhall proceed to give you an Account of 
che Tools a Smith uſes ; not but that ( they being ſo 
3 © common) I ſuppoſe you do already know them ; but 
( partly becauſe they may require ſome pre-caution in ſet- 
ting them up fitreſt to your uſe, and partly becauſe it be- 


hoves you to know the Names, Smiths call the ſeveral 
j parts of them by, that when I name them in Smith's Lan- 
guage (as I ſhall oft have occaſion todo in thele Exerciſes) 
you may the caficr underſtand them, as yourcad them. 


Of ſetting up a Smith's Forge. 

HE Hearth, or Firc-place of the Forge marked A (in 
Plate 1.) is to be built up from your floor with 

Brick about two foot and an half, or ſometimes two foot 
nine Inches high, according to the purpoſe you deſign 
W | your Forge for; for if your Forge be intended for heayy 
T1 work, your Hearth mult lic lower than it need befor !ight 
work, for caſineſs of management, and ſo broad as you 
think convenient: It may be built with hollow Arches 


underncath, to ſet ſeycral things out of the way. The 
Back 
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Back of the Forge is built upright to the top of the Ceil-- 
ing, and incloſed over the Fire-place with a Z7ovel,. 
which ends in a Chimney to carry away the Smoak, as 
B. In the back of the Forge againſt the Fire-place, is fix- 

cd a thick Iron Plate, and a taper Pipe in it about five 

Inches long, called a 7ewe/, or ( as ſome call it) a Zewe/- 

Iron marked *, which Pipe comes through the Back of 

the Forge, as at C. Into this taper Pipe or 7ewel is pla- 

ced the Noſe, or Pipe of the Be//ows. The Office of this 

Tewel, is only to preſerve the Pipe of the Bellows, and 

the back of the Forge about the Fire-place. from burn-- 

ing. Right againſt the Back is placed at about twenty 

Inches, or two foot diſtance the 7rowgh, and reaches 
commonly through the whole breadth of the Forge, and 

is as broad and deep as you think good, as.at D. The 

Bellows is placed behind the Back of the Jorge, and hath, 

as aforeſaid,its Pipe fitted into the Pipe of the Zewe/, and. \. 

hath one of its Boards fixed ſo that it move not upwards. 

or downwards. Atthe Ear of the upper Bellows Board * 

is faſtened a Rope, or ſometimes a Thong of Leather, or 

an Iron Chain or Red, as E ; which reaches. up to the 
Recker, and is faſtened there to. the farther end of the 

Handle, as at F. This Handle is faſtened a-croſs a Rock- 

ſtaff, which moves berween rwo Checks upon the Cex- 

ter-pins in two Sockets, as at G. So that by drawing 

down this Handle, the moving Board of the. Be/lows ri- | « 
ſes, and by a conſiderable weight ſer on the top of its 

upper Board ſinks down again, and by this Agitation 

performs the Office of a pair of Be/ows. 


Of the Anvil. 

HE ſhape of a Black Smith's A/T have inſerted ins 

this Figure, though it is qmetimes made with a 

Fike, or Bickern, or Beak-iron, at one end of it, whoſe 

uſe ſhall ſhew you when I come to round hollow work.. 
its Face muſt be yery flat and ſmooth, without F ow, 
an 


Nunmtb. T. nk 
and ſo hard, that a File will not rouch it (as Smiths ſay, 
when a File will not cur, or race it. ) The upper Plain 
A. is called the Face; it is commonly ſer upon a wood- 
en Block, that it may ſtand very ſteady and ſolid, and 
about two foot high from the floor, or ſometimes high- 
er, according to the ſtarure of Re Perſon that is to 
work at it, 
Of the Tongs. 
Here are rwo ſorts of Tongs uſed by Smirhs ; the one 

| the Straight noſed Tongs, uſed when the work is 
ſhort, and ſomewhat flar, and generally for all PlateTron. 
The other Crooked nos'd Fongs, to be uſed for the forging 
ſmall Bars, orfuch thicker work, as will be held within 
the Returns of their Chaps. The Chaps are placed near the 
Joint, becauſe, that conſidering rhe length of the Z7andles, 
they hold the Iron faſter than they would do, were 
they placed farther from the Joint, as in the Fig. 3, 4 
A the Chaps, B the Joint, 'CC the Handles. 


; Of the Hammer, and the Sledge. 
Here are ſeyeral ſorts of Hammers uſed by Black» 
Smiths ; as firſtthe Zand-hammer, which is fome- 
times bigger, or leſs, according to the Strength of the 
Work-man ; but it is a Z/ammer of ſuch weight, that 
It may be weilded, or governed, with one hand at the 
Amvil. Secondly, the Up-hand Sledge, uſed by under- 
Workmen, when the Work is not of the largeſt, yet 
requires help to batter, or draw it out; they uſe it with 
both their Hands before them, and ſeldom lift their 
FHlammer higher than their head. Thirdly, the About 
Sledge is the biggeſt Hammer of all, and is alſo uſed by 
under-Workmen, for the battering, or drawis kn 
the largeſt Work ; and then they hold the farch&& 
of the Handle in both their Hands, and ſwinging the 
Sledge above their Heads, they at Arms end ler fall as 
heavy a Blow as they can upon the Work, There is 
2 


alſo 
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alſo another F7ammer uſed by them, which they call a 
Rivetting-hammer. This is the ſmalleſt Zammer of all, 
and very m_ uſed at the Forge, unleſs your Work 
prove very {ma | ; but upon cold Iron ir is uſed for rivet- 
ing, or ſetting ſtraight, or crooking ſmall work. In Fig. 
5. A the Face, B thePeyr, C the Eye, D the Fardle. 


Of the Vice. , 
'J HE Vice muſt be ſet up _ firmly that it ſhake 
not, and ſtand upright with its Chaps, parallel or 
range with your Work-bench ; becaute ſquare filing, is a 
great piece of good Workmanſlftp in a Smith ; and ſhould 
the Vice not ſtand upright, and range with the Work- 
bench, the Chaps pinching upon two 1quare ſides, would 
make the top ſide of your work cither lean towards 
you, or from you; and confequently you filing ( as a 
good Workman ought todo) = the flat, or Horizon- 
tal Plain of your work, would take off more of that 
Angle,or Edge,which riſes higher than the Plain, and leſs 
oft that Edge thar lies lower than the Plain ; ſo that one 
Angle being higher, or lower, than the other, your work 
inſtead of being filed Square, would be filed Squarc-wiſe, 
when you ſhall have filed all its flat ſides, and that more 
or leſs, according to the leaning of the Chaps of your Vice. 
AA the Face, hath its two ends lic in a flraight Line 
with the middle of its Face, or P/aizx, B the Chaps muſt 
be cut with a Baſtard Cur, and very well tempered, C 
the Screw Pin, cut with a ſquare ſtrong Worm. D the 
Nut, or Screw Box, hath alfo a ſquarc Worm, and is bra- 
zed into the round Box. E the Spring muſt be made of 
good Stcel, and yery well temper'd : Where nore, that 
the wider the two cnds of the 5pring ſtand aſunder, the 
wider it throws the Chaps of the Vice open. F the Foct 
muſt be ſtraight, and therefore will be the ſtronger to 
bear good heavy Blows upon the work ſcrewed in rhe 
Chaps of the Yice, that it neither bow, or tremble. 
of 
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Of the Hand-Vice. 


F the Hand-Vice are two Sorts, one is called the 

Bria1 Chapt Hand-Vice, the other the Squar Nos'd 
Hand-Vice. The Office of the Fand-Vice, is to hold ſmall 
work in, that may require often turning about ; it is 
held in the left hand, and each part of your work tur- 
ned upwards ſucceſſively, that you have occaſion to file 
with your right. The Square-nosd Hand-Vice is ſel- 
dom uſed, bur for filing ſmall Globulous Work, as the 
Heads of Pins that round oft towards the Edges, &c. 
. And that becauſe the Chaps do not ſtand ſhouldering in 
the way, but that the flat of the Fi/e may the berter 
come at the Edges. Their Chaps muſt be cur as the Vice 
aforeſaid, and well tempered. 


xd Of the Plyers. 


Lyers are of two Sorts, Flat Nusd, and Round 
Nes'd. Their Office is to hold, and faſten upon 
all ſmall work, and to fit it in its place. The Rownd 
Nos'd Plyers are uſcd for turning, or bowing Wyer, or 
ſmall Plate, into a circular Form. The Chaps of the 
Flat Nes'd Flyers, muſt alſo be cut and remper'd, as the 
Chaps of the Vice, A the Noſe, B the Ch ps, C the 
Jeint, D D the Handles. 


Of the Drill, and Drill-Bow. 


Rills are uſed for the making ſuch Holes, as Punches 

will not conveniently ſerve for, as a piece of work 

chat hath already its Shape, and mutt haye an hole, or 
more, made in it. Here the force of a Pwich, will ſer your 
work out of order and ſhape, becauſe it will both batter 
the Surface of the Iron, and ſtretch its Sides out : The 
ſhank of a Key alſo, or ſome ſuch long Hole, the Punch 
cannot ſtrike, becauſe the Shank is not forged with ſub- 
ſtance ſufficient ;\ bur the Dri, tho' your work be _ 

an 
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and poliſh'd, never batters or ſtretches it, but cuts a true 

round Hole, juſt in the point you firſt place it. You 
muſt have ſeveral Sizes of Dri4s, according as your work 
may require. The ſhape in Fig. 8. is enough to ſhey the 
Faſhion of it; but it muſt be made of good Steel, and 
well tempered. A the Poirr, A B the Shayk, C the - 
Drill-barrel: Where note, that the bigger the L ri/-bar- 
rel is, the caſier it runs about, bur lets ſwift. 

And as you muſt be provided with ſeveral Dri/s, fo 
you may ſometimes require more than one Dri/=bow, or 
at leaſt, ſeveral Dril-ftrings; the ſtrongeſt Strings for the 
largeſt Dri/s, and the ſmalleſt S!rings for the ſmalleſt - 
Drils: But you muſt remember, that whether you 
uſe a ſmall or ſtrong String, you keep your Drili-tow 
ſtraining your String pretty {tiff, or elſe your String 
will not carry your Barrel briskly about. But your 
String and Bow, muſt both be accommodated to the 
Size of your Dri/; and if both, or either, be too ſtrong, 
they will break, or bend your Dr//; or if too weak, they 
will not carry about the Barrel, as aforeſaid. 

The Dril/-Plate, or Breaſt-plate, is only a piece of flat 
Iron, fixt upon a flat Board, which Iron hath an hole 

nched a little way into ir, to ſer the blunt end of the 
Shank of the Dri4/ in, when you drill a hole : Workmen 
inſtead of it, many times uſe the Zammer, into which 
they prick a hole a little way on the fide of it, and ſo 
ſet the Hammer againſt their Breaſt, 


Of the Screw-Plate, and its Taps. 
[ 'HE Screw-Plate is a Plate of Stcel well temper'd, 


with ſeveral holes in it, cach leſs than other, and 
in thoſe Z7oles are Threds groved inwards ; into which 
Groves, fit the refpeQive Tops that belong to them. The 
Taps that belong to them, are commonly made tapering 
towards the Point, as Fig. 7. ſhews. Bur theſe tapering 
Taps, will not ſerve for ſome ſorts of works,as I ſhall ſhew 
in us proper place. E178 Theſe 


Theſe are the moſt Effential Tools uſed in rhe Black« 
Smith's Trade ; but ſome accidental work, may require 
ſome accidental Tools, which, as they niay fall wy, 3 ſhatf 
give you an account of in conyenient place. 


Of Forging in general. 

Think it needleſs to rell you how to make your Fire, 

or blow it, becauſe they are both but Labourer's 
work ; nor how little, or big, it need to be, for your 
own Reaſon will, by the Size of your work, teach you 
that ; only let me tell you the Phraſe Smith's uſe for 
[ Make the Fire ] is, B/ow «p the Fire, or ſometimes, Blow 
up the Coals. 

When itis burning with the Iron in it, you muſt, with: 
the Slice, clap the Coals uponthe out-ide cloſe together, 
to: keep the heat in the body of the Fire; and as oft as: 
you find the Fire begin to break our, clap them cloſe 

In, and with the Waſher dipt in Water, wet the out- 
ſide of the Fire to damp the out-fide, as well to fave 
Coals, as to ſtrike the force of the Fire into the in-fide, 
that your work. may heat the ſooner. Bnt you oughr 
oft todraw your work a little way our of the Fire, ro ſee 
how ir takes its Heat, and quickly thruſt'it in again, if 
it be not hot enough : For each purpoſe your work is 
teſigned to, ought to have a proper Feat ſuitable to 
thar purpoſe, as I ſhall ſhew you inthe ſeveral Feats of 
Iron: For if it be too cold, it will not fee/ the weight of 
the Hammer ( as Smiths ſay, when it will nor batterunder- 
the Hammer) and if it be roo hot, it will Red-ſear, that 
1s, break, or crack under the Hammer, while it is work- 
ing berween hot and cold. 


Of the ſeveral Heats: Smiths take of their Tron. 


Here are ſeyeral degrees of Heats Smiths take: 
of their Iron, each according to the purpoſe of 
their work. As firſt, a Bloodsred Heat, Second k 


aWhite 
Flame 


Flame Heat. Thirdly, a Sparkling, or Welding Heat. 

The Blood-red Heat is uſed when Iron hath already its 
form and ſize, as ſometimes ſquare Bars, and Iron Plates, 
&c. have, but may want a little Hammering to ſmooth 
it. Uſe then the Face of your Hand-hammer, and with 
light flat Blows, hammer down the irregular Riſings in- 
ro the Body 'of your Iron, till it. be ſmooth enough far 
the File, And note, that it hehoves a good Workman, 
to Hammer his Work as true as he can ; for one quar- 
ter of an hour ſpent at the Forge, may fave him an hours 
work at the Y:ce, 

The Flame,or White Feat, is uſed when your Iron hath 
not its Form or Size, but muſt be forged into both ; and 
then you mult takea piece of Iron thick' enough;and with 
the Pen of your Zammer, (or ſometimes, according to the 
ſize of your work, uſe two or three pair of hands with 
Sledges to) batter it out; or, as Workmen call it, to draw 
it out, till it comes to its breadth, and pretty near its 
ſhape ;, and ſo by ſeveral Heats, if your Work require 
them, frame it into Form and Size; then with the Face of 
your Hand-hammer, {mooth' your work from the Denrs 
the Pex made, as you did with a Blood-red Feat.  . 

ASparkling, or Welding Heat, is only uſed when you 
double up your Iron ( as Smiths call it) ro make it thick 
enough for your purpoſe, and ſo we/d, or work in the 
doubling into one another, and make it become one entire 
lump; or it is uſed when you join ſeveral Bars of Iron 
together to make them thick enough for your purpoſe, 
and work them into one Bar ; or elſe it is uſed when 
you are to join, or weld, two pieces of Iron together end 
to end, to make them long enough; bur, in this caſe, you 
muſt be very quick at the Forge ; for when your two 
ends are throughout of a good Heat, and that the inſide 
of the Iron be almoſt ready to Run, as well as the outſide, 
you muſt very haſtily ſnatch.them both our of the F ire 
rogether, and ( after you haye with the Edge of your 


Hammer 
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Hammer ſcraped-off ſuch Scales or Dirt as may hinder 
their incorporating ) with your utmoſt diligence clap 
your left hand-piece upon your right hand-piece, and 
with all ſpeed ( leaſt you loſe ſome part of your good 
Heat”) fall ro Hammering them together, 'and work 
them ſoundly into one another ; and this, if your 
Bars be large, will require another, or ſometimes 
two or three pair of Hands beſides your own to do ; 
bur if it be ror throughly we/de/d at the firſt Feat, you 
muſt reiterate your eats ſo off, till they be through- 
ly welded; then with a Flame 77eat (as before) ſhape it, 
and afterwards ſmooth it with a Blood-red Heat, To 
make your Iron come the ſooner to a Welding-heat, you 
muſt now and then with your Hearth-ſtaff ſtir up the 
Fire, and throw up thoſe Cinders the Iron may have 
run upon; - for they will never burn well, but fpoil the 
reſt of the Coals,” and take a lietle white Sand between 
your Finger and your Thumb, and throw upon the 
eating Iron, then with your Slice, quickly clap the 
ouclide'of your Fire down again; and with your Wa- 
fer dipt in Water, damp the-ourſide pf the Fire to keep 
the Hear in. * | | 

Bur you muſt take ſpecial Care that your Iron 277 
nor in the Fire, that is, that it do not rx or melt ; for 
then-your Jron will be fo brittle, rhat it will, not endure 
Forging without breaking, and ſo hard, that a Fi/e will 
not touch it. 

Some Smiths uſe to ſtrew a little white Sand upon the 
Face of the Anuil alſo, when'they are to hammer upon 
a Welding»heat; for they ſay 'it makes the Iron weld, or 
incorporate the better. 

If through Miſtake, or ill management, your Tron be 
too thin, or too narrow towards one of the ends ; then 
if you have ſubſtanceenough (and yer not too long) you 
may _w_— it, that is, take' a Flame Heat, and fer the 
heatedend upright upon _ Anvil,and hammer uv pace | 

COLO 
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coldend, till the. heated end. be heat, or »p-/e?, into th 
Body of your Work. But if it be along picee of work, 
and you fear its length may wrong the middle, you mult 
koldic in.your lefthand, and lay it flat on the 4*v4/; bur 
ſa as rhe hearcd end intended to be get, may lica little 
over the further ſide of the Anuz/, and rhen with your 
Hand-hammer in your right hand, beat upon the heated 
end of your work, minding that every ſtroak you take, 
you hold your work ſtiff againſt rhe Face. of the Z/am- 
mer. Afterwards ſmooth it again with a Blood=red Heat. 

If you are to Forge a Sho/der on one, or each ſide of 
your work, lay the Shank of yaurlron at the place where 
your Sholder muſt be on the edge of your Awa4{(thatedge 
which is moſt conyenient to your hand) that if more Shbo/-= 
ders be to be made, turn themall ſucceſhively,and hammer 
your Iron ſo, as that the Shank of the-lran that hes-an 
the flat of the Avvil, feel as well the weight of your 
Blows, as the Sho/der at: the of the Am/; for 
ſhould you lay your blows on the- of the Anvil 
only, it would inſtead of flacting the . ta make 
the Sholder, cut, your wack through. - _— 

Your Work will ſometimes require to haye holes. 
punched in. it at the Forge, you m en make a Steel 
Punch to the f1ze and ſhape of the hole you are ta ſtrike; 

harden the poigt of .it without tempering; becauſe _ 

the heat of the Iron will ſoften itfaſt enough, and ſome- 
times too faſt ; but then you muſt re-harden # ; then 
taking a Blood-heat of your Iron, or if it be yery large, 
almoſt a Flame-heat; lay it upon your. Arvil, and with 
youe left hand, place the point of the. Puxch where the 
le muſt be, and with the Zand-hammer in your right 
hand punch the hole ; or if your work be heavy, you 
may hold it in your left hand, ahd with your Punch 
fixed at the end of a Hoop-ſtick, or ſome ſuch Wood, 
hold the ſtick in, your right hand, and place the point 
of your Puxch on. the work where the hole m ny 


Vumtb. 1. Smithfny 7 
and Jet another Man ſtrike, ill your Punch ered non 
near the bortom of your work ; which when it does, 
the ſides of your work round about the hole, will riſe 
from the Face of the Avi, and your Punch will print 
a bunching mark upon the hole of a Bo/fer, that 1s, a 
thick Iron with a hole in it, and placing your Punch, 
as before, ſtrike it through. Bur you mult note, that 
as -oft 2s you ſce your Punch heat, or change Colour, 
you take it out of the hole, and pop'it into Water ro 
re-harden ir, or cl{c4r will batter 4nthe hole you intend 
ro ftirike, nd not-only fpoil it Telf, bur the Work too, 
by running lite in the Work. Having punched it 
through on the one ſide, turntheother ſide of your work, 
and with your Hammer ſet it flat and ſtraight, and with 
a Bloodhear punch irthrough on the other ſide alſo; 
ſhallthar hole'be fir 'for the F/e, or ſquare bore, if the 
curiofity bf Your purpoſed Work cannot allow it to 
paſs without filing. When your Work is Forged, do 
not quench it in warer to cool it, butthrow ir down u 
on the Floor, or Hearth,to cool of itſelf; for the quench- 
ing it in water will harden it ; as I ſhall ſhortly ſhew 
you, when I come to the Tempering of Steel. 


Of Brazing and Soldering. 


OU may have occaſion ſometimes to Braze or So 

der a piece of work; bur it is uked by Smiths only, 

when their work is fo thin, or ſmall, that it witl nor en- 
dureWelding. Todothis, take ſmall pieces of Brafs, and 
lay them on the place that muſt be brazed, and ſtrew a 
littleGlaſs beaten to powder on it tomake it runthe ſoon- 
cr, and give it a Feat in the Forge, till ( by ſometimes 
drawing it a little way our of the Fire) you ſec the Braſs' 
run. Bur if your work be ſo ſmall, or thin, that you may 
fear the Iron will run as foon as the Braſs, and ſo you 
loſe your work inthe Fire, then yourmuft make a Loam 
of three-parts Clay, and one: orſe-dung, and afrer 
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they are wrought and mingled very well together inyour 
Lake. wrap-your work with the Braſs, a little beat» 
enGlaſs upon the place to be brazed cloſe in the Loam, 
and laying it a while upon the Hearth of the Forge to 
dry, pur the Lumpinto the Fire, and blow the Be/ows te 
it, till you, perceive it have.a full Zea?, that is, till the 
Lump. look like a well burnt Coal of Fire; then take 
it out of the Fire, and let it. cool.: Afterwards break it 
up,.and take out. your Work. 

Thus. much of Forging in general. It remains now, 
that you know what Sorts of Iran are fitteſt for the ſeve- 
ral Uſes, you may-have occaſion to apply them. 


'Of ſeveral Sorts of 'Tron, and their proper Uſes, 


T is: not my purpoſe, in this. place, to tell you how 
Iron is made, I ſhall deferr thar-till I come to-treat of 
Metrals, and their Refinings. Let it at. preſent fatisfie 
thoſe that know. it nor, that Iron is, by a violeat Fire, 
melted'out. of hard Stones, called /ron-Stones';. of theſe 
Tron-Stones, many Countrics have great plenty. But be- 
cauſe itwaſts fuch great quantities of Wood-to draw the 
Tron from:them, it will nor, m many Places, -quit coſt;to 
uſe them. In moſt parts of England we have abun- 
dance of theſe Iron-ſtores; but gur Frg/ifh Iron, is gene- 
rally a. courſe fort, of Iron, hard and brittle, fit for Fire- 
bars, and: other-ſuch courſe Uſes.; unleſs; it be abotfr 
the Forreſt of Dean, and ſome few, Places more, where 
the Iron proves. very good, | 
Swediſh Iron is of all Sorts,. the.beſt we uſc in England. 
It is a fine tough ſort of Iron, will beſt endure the Ham- 
mer, and is ſofteſt ro file ; and therefare maſt coycted by. 
Workmen, to work. upon. C50 SY 
Spaniſh Iron, would be as. good Swed?/h Iron, were.it 
nor ſubject to Red-ſear, (asWorkmen phraſe it) that is to 
rack. betwixt hot and cold. Therefore when it falls un- 
«cr your hands, you muſt rend it more earneſtly at the 
| Forge. 
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Forge.” Bur rho' it be. a: good, tough; ſofbIron, Yet for 
many Uſes, Workmen will refuſeir, becauſe itisfoill;and 


un-evenly wroughtin the Bars, that it cofts them'a-great 
deal of labour to ſmooth it ; but it is good for all grear 
works that require we/diyg,as the bodies of Anvils,Sledg- 
es, large Bell-clappers, large Peſtles for Mortars, and all 
thick, ſtrong Bars, &c.: But it is particularly choſen by 
Anchor-Smiths, becauſe it abides the: Hear better than 
other Iron, and when it is well wrought, is tougheſt. 
There is ſome Iron comes from Holand (-chough' in 
no great quantity) butzis made in Germany. '\'Fhis Iron 
is called Dort Squares, only becauſe it comes to-us fron 
thence,' and is wroughtinto ſquare Bars three quarters. 
of an Inch ſquare. It is a bad, courſe Iron, and only fit 
for ſkight Uſes, as Window-Bars, Brewers-Bars;: Fire- 
Bars, Sc, * * 23145 
There is another ſort of Iron uſed for makimgof WW, 
er, which of all Sorts is the ſoughteſt and tougheſt : 
But. this Sort is not peculiar to any Country, bur is in-» 
differently made where any Jron-is made; though of 'the: 
worſt fort; for it is the firft Iren-that runs from'the Stone 
when it is melting, and is only preſerved from the ma=- 
king of Wyer. | 
By.-what hath been ſaid, you may ſee tharthe ſofteſt 
and tougheſt tron is the beſt=/Therefore'whetryou chule: 
Iron, chuſe ſuch-as bows ofteneſt before ir/break; which 
is an Argument of Toughneſs; and fee ir break ſound. 
within, be ray of Colour like broked Lead; and free: 
from ſuch gliſteringSpecks you dJeeanbroken c4atimony, 
no flaws or diviſions in 1t ;. for theſe arelArgumentsirhate 
it is ſound, and well wrought at the-Mill, + | 


Of Filing i» general. | x 
NT "HE ſeveral forts of Files that arein'common uſe are: 


the Square, the Flat, the three Square; the half Round, 


the Rownd, the Thin File, Gs, | Allthele ſhapes;you bf 
ve 


p 
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have of ſcretal Sizes; and. of fevardl Ours. You muſt have 
fires of work (== hrmadrcaye wen rh ap ic; 
zoce df wotk may have many parrs in it joi 1 fit- 
p46 wins: drteckn; athens of them prear, and others 
ſnalls: And yo6 muſt have them of fevoral Curs, becauſe 
the Rowgh»rvorkd File cats faſter than the Buſtard-rootY'd 
File, the Fine-rovth'd File Faſter than the Smoorh-roort 

File; 11) © | W554 

The Rayghor Courſecrooth File (which if it be large, 
is called a'Rubter:) is to take off the uncvennels __ 
work which the 2/ammer made in theForging the Ba/t= 
ard=rourh 4 'File-is'to take our of your work, the cloep 
, Cursior file-ſtroxks the Royphfile made; the Finewtorth'd 
fieis ro make ourthe cuts, or filesſtroaks, the Bafttird-file 
made; and the Smooth-file is to take out thoſe cuts, of 

file-ſtroaks, that rhe fore File made. ; 4 

Thus you fee how the Files of ſeveral Cuts ſucceed 
One ' er,/ till your Work is fo ſmoorh as it can be 
filed. + You may-make it yet fmoother with \Emerick, 
Tripoli, Ge. Bur'of that'in ics proper place, becauſe it 
ſuits not with this Seftion of F7/ing. 

You muſt take care when you uſe the Rough File, that 
you go very lightly over thoſe dents the Flammer made 
inyour work, your work be forged ſomewhatof the 

eſt; forthe dents being irregularities ih your work, 
if you ſhould fileaway as much in them, as'you do off the 
Eminencies or rt your work (wherherir be ſtraighr 
or circular ) would be as , as it was before you 
filed'it: And when you | 'the Prominent, or 
riſing Parts of you Work, with your-cnrſe eut File, 
you muſt alſo take care that you file them not more 
away than you need, for you may eaſily be deceived ; 
becauſe the courſe File curs deep, and makes deep ſcrar- 
ches in the Work ;; and before you can rake out:thoſe 
deep ſerarches with Four- finer *cur Files, thoſe places 


where 
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where the Riſings were when your work: was forged, 
may become. dents te your Hammer 3 therefore 
file nor thoſe Rilipgs quite fo low, as) tho dents. the 
Hammer made, but only fo low;-as that. rhe ferarches 
the Roughrfile makes may lic as low, ' or deep in your 
work, as your Hammer dents do; for then, when you 
come with your ſmoother Cur Files, after your: xowgh 
File, the fcratches of your rowgh File, and your Ham- 
mer ſtrpaks, or dents, may both come qut together. 
But to do this with greater certainty, hold your File 
fo, that you may keep ſo much of the length of your 
File'as you can to rub, range, ( or, as near range as 
yau can ) upon the length your work ; for ſo thall 
the File enter upon the ſecond Rifing on your work, 
before it goes off the firſt, and will flip over, and nov 
touch the denx; or hollow herween the wo Riſings, [till 
QUE 


Riſings aro line with your 
ollow dent. Bur of this: ny nba | 


come to, the Practice of Filing, upen ſeveral particular 
ſorts of work. ; oft) WET 

-If it be a Square:Bar, (ar ſuch like Y you are-t6 'file 
upon, all its Angles, or Edges, muſt bo teſt very ſharp 
and ſtraight; Therefore your #7 being wellſer-ap, 'ac- 
cording to fore-going DireCtions, you muſt in your fi- 
ling athwart over the Chaps of the ies, be ſure to car- 
ry both your hands you hold the f/e in, truly Hori- 
Zontal, or flat over the Work ; for ſhould you let ei- 
ther of your hands mount, the other would dip, and 
the edge of that Square it dips upon would be taken 
oft; and ſhould you let your hand move never ſo lit- 
tle circularly, both the Edges you file upon would be 
taken off, and the Middle of your intended Flat, would 
be left with a Riſing on it. Bur this Hand-craft, you 
muſt attain to by PraRtice ; for it is the great Curioſis 
ty in Filing. 


If 
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If it be-a round Piece, or Rod of Tron, you arc fo file 
upon, what you were forbid a Square Work, yon 


muſt-perform/ on:the Round ;' for you- muſt dip your 
RL ok mount your end-hand a little, and 


laying pri near thecend of your File to the Work, 
file 2 rh upon the Work, by mounting your Han- 
dle-hand-by- degrees,” and dipping your 'End-hand, in 
ſudi-manner, as when the Middle of your File comes 
about-the rop of your Work, your File may baiflat up- 
on it;-and as you continue your {troaks forwards, till 
keep your hands moving circularly: ritl you have fini- 
hel your; full Stroak,- that is,. a"Stroak''the whole 
length: of. the File-/ 'By this: manner- of 'Cireular filing, 
you keep your;Piece,'or Rod round; but ſhould -you 
file flat upon the top of your work, ſo-many times as 
you ſhall remoye,'or.turn-your work in the'Yice, 'fo 
many Flats, or'Squares; yow-would: have'in your work ;, 
win tielyoncpaepods 22D Vrentes 

| When you thruſt your File forwards lean heavy upon 
on it, becauſe the Teeth of the File are-made to cut 
forwards; bur when you draw your Fils back; to're- 
cover an-other thruſt, lift, -or bear the File lightly:juſt' 
aboye the work ; For it cuts nor coming' back. ' | 

aid 


Thus\much of FILING jn General. 
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MECHANICK EXERCISES: 
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The Doctrine of Handy-W, orks. 
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Applied to the making of Hinges, Locks, Keys, Screws and 
a Nuts Small and Great. 


Of Hinges. - 

N Fig. 1. A the 7ail, B the Croſs, CDDDDE 
the Joint, DD DD the Pin-ho/e. When the Font 
at C on the 7ail, is pin'd in the Joint at E in 
the Croſs, the whole Zinge is called a Croſs- 
Garnet. 

Hinges, if they be ſmall ( as for Cup-board doors ; 
Boxes, &c. ) arc cut out of cold Plate Iron with the 4 
Cold-Chiſſe/, but you muſt mark the out-lines of your in- 
tended Zinge, as Fig. 1. the Croſs-Garnet, either with 
Chalk, or clſc raſe upon the Plate with the corner of the 
Cold-Chiſſel, or any other hardned Steel that will ſcratch 
a bright ſtroke upon the Plate; and then laying the Plate 
flat upon the Aw1/, if the Plate be large, or upon the 5 
Stake, if che Plate be ſmall, rake the Co/d-Chiſſe/ in your 
left hand, and ſet the edge of it upon that Mark, or Raſe, 
and with the Fand-hammer in your right hand, ſtrike up- 
on the head of the Co/d-Chiſſel, till you cut, or rather 
punch the edge of the Co/d-Chifſe/ almoſt thro' the Plate 
in that Place, I ſay, almoſt through, becauſe, ſhould you 
ſtrike it quite through, the edge of the Co/d-Chifſe/would 
be in danger of battering, or elſe breaking ; for the Face 
of the Anvil is hardned Steel, and a light blow upon 


its Face would wrong the edge of the Co/d-Chiſe/; be- 
D 3 ſides, 
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ſides, it ſometimes happens, that the Am1/, or Stake, is 
riot all over ſo hard as it ſhould be, and then the Cold- 
Chiſſel would cut the Face of the Anvil, or Stake,and con- 
ſequently ſpoil it: Therefore when the edge of the Co/d- 
Chiſſel comes pretty near the bottom of the Plate, you 
muſt lay burlight blows upon the co/4Chiſſe/; and yet you 
muſt firike the'edge of the Co/a-Chifſel ſo near through 
the bottom of the Plate, that you may break the re« 
maining ſubſtance aſunder with your Fingers, or with a 
pair of Plyers, or ſometimes by pinching the Plate in the 
Vice, with the Cut-place cloſe to the Superficies of the 
Chaps of the Vice; and then with ow Fingers and 
Thumb, or your whole hand, wriggle it quite aſunder, 
But having cut one breadth of the Co/d-Chiſſe/, remove 
the edge of it forward in the Raſe, and cut another 
breadth, and- ſo move it ſucceſſively, till your whole in- 
tended ſhape be cut our of the Plate. 

When you cut out an Hinge, you muſt leaye on the 
length of the Plate AB in this Figure, Plate enough ta 
lap over for the Joints, I mean, to 7wry, or Double about a 
round Pin, ſo big as you intend the Pin of your Hinge 
ſhall be, and alſo Plate enough toWe/d upon the infide 
of the Hinge below the Pin-hole of the Joint, that the Foint 
may be ſtrong. 

The ſize, or diameter of the Pin-hole, ought to be a- 
bout: twice the thickneſs of rhe Plate you make the 
Hinge of, therefore lay a wyre of ſuch a diameter towards 
theend B, in this C 
figure onthe 77al 
prece ,” a-thwart <-> . 
the Plate as CD, LR 
and Double the | 
end of the Plate D 
B, over the wyre to lap over it, and reach as far as it can 
upon the end A; then hammer the Plate that is lap'd over 
the wyre cloſe to the wyre, to make the Pin-hole round ; 
but if your Plate be thick, it will require the taking of 
an 
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an Heat, to make it hammer the cloſer to the wyre, and 
conſequently make the Pin-hole the rounder : Your 
work may alſo ſometimes require to be Screwed into the 
Vice,with the doubled end upwards, and the bottom ſide 
of the wyre cloſe againſt rhe Chaps of the Yice, and then 
to hammer upon the very top of the Pix-hole, to round it 
at theendalto. When you have made the Pix-ho/eround 
inthe inſide, take the Pi CD out of the Pix-hole, and pur 
theJoint-end of the F7inge into the Fire to make a Welding- 
heat ; which when it hath, ſnatch it quickly out of the 
Fire, and hammer, or we/d, the end B upon the 7, ail-piece A 
till they be incorporate together. But you muſt have a 
care that you hammer not upon the Plate of the Pix-hole, 
leſt you ſtop ir up, or batter it; when it is well Welded, 
you muſt again put in the Pi» CD, and if it will not well 
gointo the Pix-hole ( becauſe you may perhaps have ham- 
mer d either upon it, or too near it,and fo haye ſomewhat 
cloſed it (you muſt force it in with your hammer; and if 
it require, take a Bloodheat, or a Flame-heat, of the Joint 
end) and then force the Pix into the Pix-ho/e, till you 
find the Pix-hole is again round wirhin, and that the Pin, 
or Wyre, turn evenly about within it. 

Afterwards with a Punch of hardned Steel ( as you 
were taught Numb. I. fol. 11.12.) Punch the Nail-holes jn 
the Plate; or if your Plate be very thin, you may. panch 
them with a c cold Punch. After all, /mooth it ag well 
as you can with your Hand-hammer ; take a Bloodered 
Heat, if your Work require it, if not, /mooth it cold ; 
ſo ſhall the 7ail-piece be fit for the File. Double,.and 
Weld the Croſs-piece, as you did the 7ail-piece. 

Having forg'd your Hinge fit for the File,you muſt pro» 
cced to make the Joint, by cutting a notch in the middle 
of the Pin-hole between DD in Plate 2. on the Croſs, as at 
E, and you muſt cut down the ends of the Pix-ho/e on the 
T ail-piece, as at DD, till the Joint at C fit exactly into 
the notch in the Croſs, and that when the Py is put _ 

© 


FI 'Smithing. Numdb,l). 
the Pin-hole DD on the Croſs, the Pinhole in the Tail- 
piece may alſo receive the Pi»; then by holding the 7ai/- 
piece in one hand, and the Croſs in the other, double the 
Tail. and Croſs towards one another, to try if they move 
evenly and ſmoothly without ſhaking on the Pi»; which 
if they do, the Joint is made; if they do not, you muſt Þ? 
examine where the Faulr is, and taking the Pix our, | 
mend the fault in the Fon. | 

Then File down all the irregularities the Co/e/-Chiſſe! 
made on the edges of your Work, and (if the curioſity of 
work require it )f//e alſo the outer flat of your work. But 
Smiths that make quantities of /Zinges, do brighten them, 
( as they call it ) yet they ſeldom #/e them, but Grinde 
them on a Grind-ſtone till they become right, &c. 

Having finiſhed the Foir?, pur the Pin in again ; but 
take care it be a little longer than the depth of the Join, 
becauſe you muſt batter the ends of the Pin over the ou- 
ter edges of the Pin-hole, that the Pin may not drop out 
when either edge of the Croſs is turned upwards. 

The chiefeſt curioſity in the making theſe, and, in- 
deed, all other Z/inges is, 1. That the Pin-hole be ex- 
atly round, and not too wide for the Pir. 2. That the 
Joints are let exadtly into one another, that they have 
no play between them, leſt they ſhake upwards 
or downwards, nor yet are forced too hard into one a- 
nother, leſt when they arc nailed on the door, the Joint 
be in danger of breaking. 3. That the Croſs, and the 
Tail lie on the under-Gde exatly flat, for ſhould they - 
wrap out of flat when they are nailed on, the Nails |: 
would draw the Joint a-wry, and not only make it | 
move hard, and unevenly, but by oft ing and 
Shutting break the Joint. 4. If your Work be inten © 
ded to be curious, the true Square-filing the upper-ſide, 
as you were taught Numb. I. fol. 14, 15, 16. is a great” 
cnt. TY 


v #4; <2” watt we 09; 


"—_— 


wo Ger. — OG SIoe 14 OD. Ae 


a Smiths 


*#SATE! 2 nr oe” 


Numb. T. AN1Yreng. 2t 
- a.Smiths call all Chiſe/s they uſe upon -cold Tron, 
Cold-Chiſſels. Pt 
& TheStake is a ſmall Anvil, which either ſtands upon a 
-broad Iron foot,or Baſis,on theWork-Zench,to remove 
as occaſion ofters ; or elſe it hath a ſtrong Iron Spike 
at the bottom, which Iron Spike is let intoſomecertain 
lace of the Werk-Bench not to beremoved. Irs office 
i5to ſet ſmall cold Work-ſtraight upon, or to Cur or 
Punch upon with the Co/4-Chzſel, or Cold-Punch.. 
c £miths call all Punches they uſe upon cold Iron, Cold- 
Panches. . 
- If che Z/inge you are to make be large, and Plate-fron 
is not ſtrong enough for it, you muſt Forge it our of flat 
Bar-[ron, as you were taught Nwmb.1. Fol. 8.to 13. 
The manner of working Duftails, Fig. 5. and Side- 
hinges, Fig.6: Sc. is (the ſha conſidere]) inall reſpets 
the ſame I have here ſhewed you in Croſs-Garnets ; bur 
in theſe (or others) you may if yout work require cu- 
rioſity.) inſtead of Doubling for the Foint, Forge the 
Round for the Joint of full Iron, and afterwards Dril/ a 
hole through it, for the Pix-ho/e ; and by curious Fi- 
ling, work'them ſo true into one another, that both 
ſides of the Zinge ſhall ſeem bur one piece ; as I ſhall 
ſhew more at large, when I come to the making Com- 
paſſes, and other Joints for Mathemarical Inftruments. 


Of Locks and Keys. 


S there are Locks for ſeveral purpoſes, as S?reet-door 
Lacks, called Stock Locks, Chamber-door Locks, called 
Spring-Locks, Cupboard=Locks, Cheſt-Locks, Trunk-Locks, 
Pad=Locks, &c. & are there feyeral Inventions in Locks, I 
mean,in the making and contriving theitWards,or Guards. 
Bur the contrivances being almoſt innumerable, accor- 
ding to the various fancies of Men, ſhall be referred to a- 
er time to diſcourſe ; and I ſhall now ſhew you the 
working of a g_—_ which when you know how 
| ro 
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[0.90 Pup Fagcy may play with Inventions, as you 
e. 
In Fig. 2. AAA Athe Main plate, BC the Xey-hole, 
EDE the 7op-book, EE Crof-wards, F the Bolt, G the 
Belt-Toe, or Bolt-Nab, H the Draw-back Spring, I the 
Tumbler, K the Pin of the Tumbler, LL the Staples. 
In Fig. 3- A A A A the Cover-Plate, B the Pin, 
DCD the Mair-ward, D D Croſ5-wards, E the Step- 
ward, or Dap-ward. | 
*In Fig. 4. A the Pin-bole, B the Step, or Dap-ward, 
C the Holnad D thg Middle, or Main Croſs-ward, 
EE the CroſS-ward, F the Main-ward, G G Croſs-ward, 
H the Shark, I the Pot, or Bead, K the Bow-ward, L 
the Bew, BCDEEFGG the Bzr. 
Firſt, Curt out of an Iron Plate with a Co/d-Chiſſel, rhe 
{ize and ſhape of the Majz-Plate, as you were taught to 
'the Croſs and 7 aj/-piece of the CroſS-Garnet ; then com 
ves Ayes ecpah ol intend the Biz of the Keythalthave, 


that on the Main-Plate, by leaving abowe 
half an Inch of Plate berween the battom of tho Keyhole, 
and the lywer edge of the Min-Plate, 25.as C ( or noe 
or lefs, according tg the ſize of the Lock. ) Then meaſure 
with a pair of Compaſſes berween the bottom of the Bir, 
4nd the Cexzre.of your Key (or yourinended key) and fer 
that diſtance off trom C to B, near the middle berween 
thetwoends of the Main-Plate,and with the 4 Prick-punch 
make there a mark to, et one fot of your Compaſſes in, 
then opening your Compaſſes to.the middle. of the Birof 
your intended Xey, as to D, deſcribe the Arch E DE, for 
the true place the 7op-hoop muſt ſtand on. 

Then cut out another piece of Plate aS AAAA in Fig. 3. 
for a Cover-plate, with two: pieces one on cach ſide, I 
enough to make Szuds of to turn downwards, and then; 
outward again as F F, GG, that the Cover-plate may ſtand 
off the Main-Plate, the breadth. of the Bit of the- Kex 3 
and at the two cad of theſe Srads Punch holes, a5.G G, 
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to Rivet the Cover-Plate into the Maim-Plate. In the 
middle of this Plate make the Centre, as at B, then open 
your Compaſſes to three quarters the length of the Be, 
and half rhe Diameter of the Shark of the Key, and pla- 
ing one foot in the Point B, deſcribe with the other 
foot the Arch D CD for the true place of the Main 
ward, then ſet your Compaſſes to a little more than 
half the Diameter of the Shark, and place one foot ( as 
before ) in the Centre B, and with the other foot deſcribe 
the ſmall Arch E, for the true place the ——_ or (as 
ſome call it ) the Dap-ward muſt ſtand: So have you the 
true places of the Wards, for an ordinary Spring-Lick ; 
you may ( if the depth of your Bit will beat it ) put more 
Wards in your Plates. But you muſt note, that the more 
Wards you put in, the weaker you make your Fey ; be- 
cauſe that to every Ward on the Plates, you muſt make 
a flirt, or Ward in the Bit of the Xey; and the more 
Wards you make, the weaker the Iron of the Br will 
be; na te if the Bo/t ſhoot not eaſily backwards, or 
forwards, the Bit may be in danger of mſn 
Having marked on-your Plates the places of all your 
Wards, you muſt take thin Plate, and with Hammert 
and Filing make them both & F7ammer-hard, and of equal 
thickneſs all the way. Thenf//e one edge very ſtraight, by 
laying a traight Ruler juſt within the edge of it, and draw 
ing, or racing with a point of hardned Steel,a bright line 
by the ſide of the Ruler; File away the edge of the Plate 
to that line, then draw ( as before ) another ſtraight line 
parallel to the firſt ſtraight line, or which is all one, pa» 
rallel to the filed Edge, juſt of the breadth you intend 
the Wards ſhall be, and File as before, only, you muſt 
leave two, or ſometimes three Studs upon this Plate, one 
near each end, and the other in the middle, ro/Rizet ifito 
the Main-plate, to keep the Ward fixt in its place. Theres 
fore you muſt take care when you ele this thin piece of 
Place, that is be broad enough for the Ward, —_ 
E 2 tuds 
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Studs too, Then laying the Plate a-thwart the Pike of 
the Bickern; hold your hand even with the/ace of the Bice 
kern, and hammer this Plate down ſomewhat by the ſide 
of the Pike, and by degrees you may ( with care taken ) 
bring it unto a circular form, juſt of the fize of that Cir» 
cle you, deſcribed on the Main-Plate ; which when you 
haye done, you muſt apply this Ward to the Circle you 
deſcribed on the Main-Plate, ſetting it in the poſition 
you intend it ſhall be fixed, and marking with a ſteel 
Point where the Szuds ſtand upon that Circle, in thoſe 
marks punch holes to Rivet the Studs to. - Work fo by 
all the other Wards. 

If you have a Pin to the Lock, Punch a hole through 
the Centre on the- Cover-Plate, ſomewhat ſmaller than 
the Wyre you are to make your Pin of, becauſe = 
may then-f/e one end of the, Pin away to a Shank, which 
mult fit the ſmaller hole- on: the Plate,' and rhe whole 
thickneſs of the Pin will-be a-Sho/der, which will keep 
the Pin ſteddy in the Centre-hole of the Plate, when the 
Pin is Rivetted into the Plate. But becauſe there is ſome 
Skill ro be uſed in Rivetting, I ſhall, before I proceed a- 
ny farther, teach you | 


m The manner of Riyetring; 


Rivetting is to batter the Edges: of a Shank over a 
Plate, ' or other Iron, the Shaxkt is let into, fo as'the 
Plate, or other Iron, may be clinched cloſe, and fixed 
berween the battering at the end of the Shank and the 
Sholder,, So that 

When you Rivet a Pinintoa hole,yourPir muſt have a 
Sholder to it thicker than the hole is wide, that the Sholder 
flip not through the hole, as well as-the Shank ; bur the 
Shank of the Pin muſt be exaRly of the ſize of the hole 
the Shank muſt be Rzverzed into, and ſomewhat longer 
than the Plate is thicks; f/e the end of the Shank _y" ſo 
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ſhall che Edges of thexnd, the eaſilier barter 'gyer the 


Plate; then pur your Shankiinto the hole wherein it is to 
be Kivetted, but be ſure you force the Shank cloſe up to 
the Sho/der ; then turn the top of this Sho/der downwards 
(Plate and all) upon your State, but lay itſo, asthar rhe 
Sholder lie ſolid, and the Shank, at the ſame time, ſtand 
direatly upright, and: with your left hand, keep your 
work bearing hard upon the flat, or face of the Stake. 
Then holding your hammer in your right hand, hold the 
edge of the face of it dripping a-ſlope from the right 
hand outwards, and lay pretty light blows upon the 
edge of the end of the Shank, turning with your left 
hand your work round to the face of the Zammer, till 
ou have batrered the edges of the Shank quite round a» 
hon: but-this is ſeldom done, with once turning your 
work about; therefore you may thus work it round a- 
gain and agh, till you find it 1s pretty well Riverred ; 
then lay heFier blows upon it, ſometimes with the face, 
ſometimes with the Per of the hammer, till the end of the 
Shank is battered effectually oyer the Plate. 
One main' conſideration, in' R77ettive is, that the Pin 


you rivet:in, ſtand upright tothe Plate, or other Iron you 


rivet it upon; for if it do not ſtand upright, you will be 


forced to ſer it upright after it is rivetted, cither in the 


Vice, or with your Flyers, or with your FHammer,and that 
may, if your Plate.be thin;bow it, or if it be thick, break 
the Sank, or elſe the Sholder of your Rivet, and ſo you 
loſe your labour, and ſometimes ſpoil your Work. 
Another conſideration-is, that _—_ you riveta Pinto 
any Plate, and you fear it may afterwards twiſt about b 
ſome force that may be offered it, you muſt, to vice 
againſt this danger, f/e the Shank you intend to Rivet, 
cither Square, or Triangular,:and make the hole in the 


Plare you rivet it into, of the ſame ſize and form, and 


then. r2vet in the Shank, as before. There are two ways 


to make your Hole, Square or Triangular, one is by filing 
it 
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other by making 'a Punch of Steel, of the fize and ſhape 
of heck you are to rivet, and punching that punch 
into the Plate, make the ſame form. 

Now toreturn where T left off. The Pivs and Shanks of 
theſe Wards muſt be made of along ſquare form, becauſe, 
(the Plates of 'the Wards being thin) ſhould you make 
them no broader than the Plate js thick, the Stwe's, or 
Shanks would be too weak to hold the Wares, therefore 
you muſt 'make-the Riverting-/hark three of four rimes, 
or ſometimes more, as broad 2s the Plate'is thick, and 
then rivet them in, as you were taught juſt now. 

Then place rhe rene upon the I fo as 
the Centre of the Cover-plate,may ſtand direfAly over and 
againſt the Centre of the Main-plate, and make marks 
through the hole G G, of the Szuds of the Cover-plate up- 
onthe Mair-plate, and on thoſe marks Puſh holes, and 
fit two Pins into them, to faſten the Corv#r-plate on to 
the Main-plate, but you muſt not yet river them down, 
till the Xey-ho/e be made, becauſe this Cover-p/ate would 
then ſtop the progreſs of the File through the Main-plate, 
when you fe the Xey-hole. When you have placed the 
Cover-plate upon the Main-plate, and fitted it on with 
Pins, 1o, as you may take it off, and put it on again, as 
your Work may require, you muſt Puxch the Xey-hole, or 
rather 4ri// two holes cloſe by one another, if the Xey- 
hole falls near the Wards, becauſe Punching may be apt to 
ſet the Wards out of form, and with Files, file the 
two holes into one another, to make the hole big c- 
nough to- come at it with' bigger Fi/es, and then file 

your Xey-hole to your intended ſize and ſhape. 

The Fey-hole being finiſhed, forge your Fey,as you were 

caught, Numb. 1. fol.8. and if your Feyis to have aPin-hole, 
#/ the hole in the middle of the end of the ark, then 
file the Wards, or Slits in the Bit with thin Files ; yer 
ſometimes Smiths Punch, or Cut them with a OER 
| {, 
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ſel, at the ſame diſtances from the middle of the Pix- 
hole in the end of the Shank (whichis the fame Centre 
which was made before, in the Main-piate on the Cover- 
plate) which you placed the Wards at,. from "the Cex- 
tre of the Main and Cover-plate. 'Bur before you file 
theſe Wards too deep into the Bir of the Xey, make 
trials, by putting the Bz# into the Xey-hole, whether the 
Wards in : Bit,will agree with theWards on thePlates, 
which if they do, you may boldly cut them to the 
depth of the Wards on the Plate ; if not, you muſt al- 
ter your courſe till they do ; bur you muſt take great 
care in cutting the Wards down ſtraight, and ſquare to 
the ſides of the Bzt ; for if they be not Cut down 
ſtraight, the Wards on the Plates, will not fall in with 
the Wards in the Bit of the Hey ; and if they be not 
ſquare to. the ſides of the Bi?, the Bit will not only 
be. weaker than it need be, but ic will ſhew unhan- 
ſomely, and like-a Botch to the Eye. 

The Croſs and Hookwards is made, or, art leaſt, entred 
at the Forge, when the Iron hath a Bl/oog,or almoſt a Flame 
Heat, yet ſometimes Smiths do it on cold Iron, with 2 
thig Chiſe/, as you was taught Numb. .E fol. nx, 12. Bur 
you muſt take care that your Che! be neither too 
thick, or too broad, for this —— of Wards is on- 
ly, to give the thin Files entrance to the work ; whach 
entrance-when you have, you may ealily fle your Croſs, 
or X{ook-wards, wider or deeper, as your Work may. re- 
quire;-. but if your Chiſſe! be too: broad, or roo thick, it 
will make the Wards in the Bzt too. long, or too wide, 
and then ( as I ſaid before, ) the Bir of your Hey will 
prove weaker than it needs to be. 

. Having made the Wards on the Place, and'in- the Bi? of 
the Xey, you muſt Forge the Bolt of a conſiderable fub- 
ſtance, thick and-ſquare ar: the end thar ſhoors-ints the 
Staple in the frame of the Door, that iv may be-ſtrong 
enough: to guard the whole Door ; bur the reſt ww 
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Bolt that lies between the two Szaples'on'the Mairplate, 
may be made very thin inwards; that-is, the fide that lies 
towards 'theMair-plate, which becauſe it cannot be ſeen 
when the:Bolt gs'fixed upon the Plate, I have made a 
Figure of it, and turned the-inſide to view, as in Fig. 4. 
where you-may ſee, that the:end A, hath a conſiderable 
ſubſtance of Iron-ro guard-the: whole Door, as afore- 
ſaid; and B 1s ſquare Stud, which dorh as well keep the 
outſide flat of the Bo/t-onithe Range, as ſerve for a' Stud 


for the Spring, H in Fig: 2. to preſs hard againſt, and ſhoot” 


the. Bolt forwards : This Br/t muſt be wrought ſtraighr 


on: all its ſides, except the-Topfgle, which muſt be ' 


wrought ſtraight only as far as the Sho/der G,-called the 
Toe, or Nab of the Bolt, 'which riſes, as you ſee in the 


Figure, conſiderably high, above the ſtraighton the Top- 
of the Bo/?': The. office of: this Nab, is to receive the 


bottom: of -the. Bir of the Fey, when-in' turning it a> 
bour, it ſhoots the Boz backwards, or forwards. -—* 
 " Having forged and fi/edthe Bolt,you muſt fit the hollow 


x ſide of it towards the Main-p/ate,at that diſtance from the ' 


Xey-hole, that when the Xey is put into the Fey-hole, and 
rurned egowards the Bo/t,the bottom of the Bi? may fall al- 
moſt to the bottom of the Nb, and ſhoot the Bo/? back ſo 
much, as it needs enter the Staple in the Door-frame. And 
having found this true place for the B»/r, you muſt with 
_ Staples, juſt fir to contain the Bolr with' an eafie 
Pp ay, faſten theſe S:aples, by Rivetting them with the 
Bolt within them, one near the Bo/t end, the other near 
the Nab end, as at LL to the Main-plate. 

Then Punch a pretty wide hole in the Main-plate, as at 
K, toreceive a ſtrong Pin,and file a /holder to the Shank of 
the Pix that goes into the Plate. This Pin is called the 
Pin of the Twnbler; the Tumbler is marked I, which is a 
long piece. of Iron, with a round hole at the top to fir 
the Pin of the Tumbler into, that it may move upon it, 
as 0n'a Joint, and it hath an Zook returning ar the low- 
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er end of it, to fall into the breech of the Bo/?, and by 
the Spring H forces the Bo/t forwards, when it is ſhot 
back with the Fey. This Spring is made of Steel, and af- 
terwards temper'd (as I ſhall ſhew you in proper place.) 
Ir is fixed at the bottom of the Main-plate, by two ſmall 
Shanks proceeding from that edge of the Spring that lics 
againſt the Main-plate, as at OO: Theſe Shanks are to 
be Rivetted ( as you were taught eyen now ) on the 
other ſide of rhe 0air-plate. 

All things being thus fitted, prnch an hole on each cor- 
ner of the Mair-platefor Nails to enter, that muſt nail the 
Lock to the Door. Qr if you intend to Screw your Lock on 
the Door, you muſt make wide holes, big enough to re- 
ceive the Shank of the Screw. Laſt of all, r;ve: down your 
Cover-plateto the Main-plate, and f/: your Key, and poliſh 
it too, if you will; ſo ſhall the Lock and Xeybe finiſhed. 

a A Prick-punch, is a piece of temper'd Steel, with a 
round pointat one end,to prick around mark in cold Iron. 

þ Hammer-hard, is when you harden Iron, or Steel, 
with much hammering on it. 


The making of Screws and Nuts. 


HE Shank of the Screw for Doors pand many other 
purpoſes, muſt be Forged ſquare near the Head, 
becauſe it muſt be ler into a {quare hole, that it may not 
twiſt about when che Nu is turned abour hard upon the 
Screw-pin. Therefore take a ſquare Bar, or Rod of Iron, 
as near the ſize of the Head of the Screw-pin as you can, 
and taking a Flame-heat of it, lay ſo much of this Bar as 
you a, for the length of the Shank, with one ſquare 


ſide flat, upon the hither ſide of the Anvil, and hammer it 
down to your intended thickneſs : Burt have a care you 
do not ſtrike your Tron on this fide the edge of the Ar- 
wil, leſt you cur the Iron, as I told you Numb. I. fol. 11. 
Thus, at once, = will have two fides of your Shank 


forged; the un 


er-{ide made by the Anvi/, and the up-- 
F per- 
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er-ſide beaten flat with the Fammer : The Head will be 
n the main Rodof Iron; then if your Iron grows cold, 
give it another eat, and lay one of the unwrought ſ1des 
upon the hither-ſide of the 4»v//, juſt ro the Zead, and 
hammer that down, as before, ſo thall the two other 
{quare ſides be made; then hammer down the Corners of 
ſo much of this Shank, as you intend for the Screw-pjr, 
and round it, as ncar as you can, with the Zammer; ſet 
then the Chiſſe/ to the thickneſs you intend the Zead ſhall 
have, and ſtrike it abour half through, then turn che 
ſides ſucceſſively, and cut each fide alſo half through, rill 
it be quite cut off. If the Sholder be not ſquare enough, 
hold it in your ſquare-nos'd Tongs, and take another Heat, 
and with fpeed (leſt your Work cool ) ſerew the Shank 
into the Vice, ſo'as the Sholder may fall flat upon the 
Chaps of the Vice; then hammer upon the Fead,and ſquare 
the Sholder on two ſides, do the like for ſquaring the 0- 
ther two ſides. This was, in part, taught you before, in 
N«mb. 1. fol. 11. but becauſe the cutting this Iron Rod, 
or Bar, juſt above the Sholder makes the Head, and for 
that I did not mention it there, I thought fir (ſince the 
purpoſe required it) to do it here: The Forging of the 
Nuts are taught before, Nb I. Fol. 11, 12. 

Having ferged and f/ed your Shank ſquare, and the 
Head either ſquare or round, as you intend it ſhall be, {/e 
alſo the Screw-pin, from the riſings and dents left ar the 
Forge; and fie it a little tapering towards the end, that 
it may enter the Screw-p/ate; the Rule how much it muſt 
be Tapering is this, conſider how.deep the Inner Grooves 
of the Screw-plate lie in the outer 7hreds, and file the end 
of the Screw-pinſo much ſmaller than the reſt of the Seren- 

pin,for the outer 7hreds of the Screw-pl/ate muſt make the 
Grooves on the Screw-pin, and the Grooves in the Screw- 
þlate, will make the Threds on the Screw-pin. Having fit- 
ted your ſelf with a hole in your Screw-plate (that is, ſuch 
a hole whoſe Diameter of the hollow Grooves, ſhall be - 
quaz 
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qual to theDiameter of theScrew-pin, but not ſuch an ho/e, 
whoſe Diameter of the outer 7hreds, ſhall be cqual to the 
Diameter of the Screw-pir, for then the Screw-plate will 
indecd turn about the Screw-p#y, but not cut any Grooves, 
or Threds, in it ) ſcrew the Shank with the Z/ead down- 
wards in the Yice, ſo as that the Screw-pin may ſtand gdi- 
rely upright, and take the handle of the Screw-p/ate in 
your Right-hand, and lay that ho/e flat upon the Screw 
in, and preſs it pretty hard down over it, and turn the 
Screw-plate evenly about with its ha2d/e rowards you, 
from the Right rowards the Left-hand, ſo ſhall the outer 
Threds of the Srew-p/ate cut Grooves into the Screw-pin, 
and the ſubſtance of the Iron on the Screw-pir, will fill up 
the Grooves of the Screw-plate, and be a 7hred upon the 
Screw-pin. But take this for Caution, that, as I told you, 
you muſt not make your Screw-pin too ſmall, becaule the: 
Screw-plate will not then cut it, ſo if you make it roo 
big (if it do enter the Screw-p/ate where it is Taper) it 
will endanger the breaking it, or, if it do not break it, 
yet the Screw-plate will, after it gets a little below the 
Tapering, go no farther, but work and wear off the 
Thred again it made abour the tapering. 

To fit thePin therefore toa true ſize, l,in my Practiſe, 
uſe to try into what hole of the Screw-plate, the Zap or 
place of the 7ap,(if it be a tapering 7ap,)l make the Nut 
with, will juſt ſlide through; ( 7hreds and all;) (which 
generally in moſt Screw-plates is the hole next above that 
to be uſed) for then turning my Pi» about in that hole, if 
the Pin be irregularly fed, or bur a little roo big on any 
part of it, the 7hreds of that F7o/e will cut ſmall marks 
upon the Pi, on the irregular places, or where ir iS 
too big ; ſo that afterwards f/ing thoſe marks juſt off, 
I do, at once, file my Pin truly round, and ſmall e- 
nough to fit the Fo/e I make my Screw-pin with. 

As the ole of the Screw-plate muſt be fitred to the 
Screw=pin, 1o muſt the Screw-tap that makes the Screw 
F 2 x: in 
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in the Nut, be fitted to the round hole of the Nut ; but 
that Tap muſt be of the ſame ſize of your Screw-2in 
roo, which you may try by the ſame ho/e of the Screw» 
plate you made the Screw-pin with. Screw the Nut in 
the Vice direly flat, that the ho/e may ſtand upright, 
and put the Screw-tap upright into the hole ; then if 

our Screw-tap have an handle, turn it by the handle 
_ round in the ZZo/e, {fo will the Screw-tap work it 
ſelf into the Hole, and make Grooves in it to fit the 
Threds of the Screw-pin. Burt if the Screw-tap have no 
handle,then it hath its upper end filed to a long ſquare, 
ro fit into an hollow ſquare, made near the handle of 
the Screw-plate ; put that long ſquare, hole, over the 
long ſquare on the top of rhe Zap, and then by turn- 
ing abour the — you will alfo turn about the 
Tap in the hole, and make Grooves and 7hreds in the 
Nut. 

But though ſmall Screws are made with Screw-plates, 
yet great Screws, ſuch as are for YVices, Hot-Preſſes, 
Printing-Preſſes, &c. are not made with Screw-Plates, 
but muſt be cut our of the main Iron, with heavy 
blows upon a Co/d-Chiſſe/. The manner of making 
them, 1s as follows. 


The Rules and manner of Cutting Worms upon great Screws. 


HE 7hreds of Screws, when they are bigger than can 
be made in Screw-plares, are called 1 orms. The 

conliſt in length, breadth and depth ; the length of a 
Worm begins at the one end of the Spind/e, and ends at 
the other ; the breadth of the Worm, is contained be- 
tween any two Grooves on the Spindle, viz. The upper 
and under Groove of the Worm, in every part of the Spin- 
dle; the depth of the Worm, is cur into the Diameter of 


the Spindle, viz. The depth, between the outſide of the 


Worm, and the bottom of the Groove. 
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The depth ought to be about the one Seyenth Part 
of the Diameter, on each fide the Spindle. 

You ought to make the Groove wider than the IVorm 
1s broad, becauſe the Worm being cut out of the ſame in- 
tire piece with the Spindle, will be as ſtrong as the Worm 
in the Nu?, tho' the Worm on the Spindle be ſmaller; for 
you cannot come at the Worm in the Nut, to cut it with 
Files, as you may the Spindle, and therefore you muſt 
either 7arn up a Rod of Iron, to twiſt round about the 
Grooves on the Spindle, and then take it off, and Braze it 
into the Nu, or elſe you mult Caſt a Nut of Braſs upon 
the Spindle, which will neither way be ſo ſtrong as the 


 Wormcut out of the whole Iron, by ſo much as Braſs is a 


weaker Mettal than Iron, and therefore it is that you 
ought to allow the Worm in the Nut, a greater 
breadth than the Worm on the Spindle, that the ſtrength 
of both may, as near as you can, be equallized ; for 
both being put to equal force, ought to have equal 
ſtrength. The Worm may very well be the One Seventh 

Part imaller than the Groove is wide, as aforeſaid. 
Having conſidered what breadth the Y/orm on the 
Spindle ſhall have, take a ſmall thin Plate of Braſs, or 
Iron, and fe a ſquare notch at the end of it, juſt fo 
wide, and ſo deep, as your Worm is to be broad and 
deep, and fi/e the fides of the Plate that this notch ſtands 
between, juſt ro- the width of the Groove. This Plate, 
muſt be a Gage to file your Worm and Groove to cqual 
breadth by ; then draw a ſtraight and upright line the 
whole length of the Spindle; divide from this line the 
Circumference of the whole Spind/e into cight equal 
parts, and through rhoſe Diviſions, draw ſeven Lines 
more parallel to the firſt Line ; then open your Compaſ= 
ſes juſt ro the breadth of one Worm, and one Groove, and 
ſet off rhar diſtance ſo oft as you can, from rhe one end 
of the Spindle to the other, (bur I ſhould firſt have told 
you, that the cnd of your Spindle muſt be truly ſquare 
ro 
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ro the outſide ) and with a Prick-Puxch, make a mark 
to every ſetting off on that line : Do the like to all the 
other frraight upright Lines. Note, that you may 
chuſe one of theſe eight upright lines for the firſt, and 
make the next towards your left hand, the ſecond (bur 
then the firſt muſt ſtand rowards you ) and the nexr 
that, the third, and ſo on. And the top mark of cyery 
one of theſe upright ſtraight Lines, ſhall be called the 
firſt Mark, the next under that che ſecond Mark, the 
third, the third Mark, and ſo downwards in Order 
and Number. 

Having marked one of theſe eight Lines at the top 
of the Sp7nd/e, to begin the winding of the Worm at, 
with a Black-lcad Pencil, draw a line from that Mark 
ro the ſecond Mark, on the next upright line towards 
the left hand, from thence continue drawing on with 
your Pencil to the third Mark, on the third upright 
line, draw on ſtill to the fourth Mark, on the fourth 
upright line, and ſo onwards, till you have drawn 0» 
ver the eight ſtraight lines, which when you have done, 
fo muſt ſtill continue on, drawing downwards to cach 
ower Mark on each ſucceſſive upright line, till you 
have drawn your Worm from end to end : Then exa- 
mine, as well as you can, by your Eye, whether the 
Worm you have carried on from Mark to Mark with the 
Black-lead Pencil, do not break into Angles, which if 
itdo any where, you muſt mend it in that place: Then 
with the edge of an half-round File, file a tmall line in 
that Black-lead line, and be ſure that the line you are 
filing, run exatly through all the Marks that the Black- 
lead Pencil ſhould have run through (if it did nor, for 
want of good guidance of the hand.) This ſmall line is 
only for a guide to cut the Groove down by ; for the ma- 
king of a Screw is, indeed nothing elſe, but the cutting 
the Groove down, for then the Worm remains: Burt you 
muſt not //e in this ſmall line, but leaye it as a guide 

to 
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to lie on the middle of the Worm ( as I ſaid before ) : 
Therefore to cut down the Groove, take a Cold-Chiſſe/, 
ſomewhat thinner than you intend the Groove ſhall be 
wide, viz. about the thickneſs of the breadth of the 
Worm, and, with heavy blows, cut out the Groove pretty 
near. The reaſon why you ſhould not offer to cut the 
Grooves to their full width art the firſt, is, becauſe your 
Hand may carry the Co/d-Chiſſe/ ſomewhat awry, and 
ſhould your Co/d-Chiſſe/ be as thick as the Groove is wide, 
you could not ſmooth the Irregularities out, without 
making the Worm narrower than you intended it : Then 
with a Flaz-file open and ſmooth the Groves, filing in the 
middle between the two next fine lines cut by the Za/ſ- 
round File, till you have wrought the Spindle from end 
to end, ſo ſhall the Worm remain. But you muſt not cx- 
R, that though the Groowebe cur, it is therefore fini- 
Ned for now you muſt begin to uſe the thin P/ate-Gage, 
and try Firſt, whether the Worm have equal breadth all 
the way. Secondly, whether rhe Groove have equal 
breadth all the way. And Thirdly, whether the Groove 
have equal depth all the way ; and where ever you find 
the Horm tov broad, you mult fe it thinner, and where 
the Groove is not deep enough, fie it deeper ; there- 
fore in cutting down the Groove you may obſerve, that 
if, at firſt, you f/e the Horm ncer fo little too narrow, 
or the Groove nc'er fo little too deep, you thall have all 
the reſt of the Worm, or Groove, to file over again; be- 
cauſe the whole Worm muſt be wrought to the breadth 
of the ſmalleſt part of it, and the whole Groove to the 
depth of the deepeſt place all the way, eſpecially if the 
N'/ be to be C./f in Braſs upon the Spindle; becauſe the 
Mettal running cloſe to the Spindle will bind on that 
place, and not come oft it; bur if the Nut be not to be 
Cali in Braſs, but only hath aWm brazed into it, this 
niceneſs is not ſo abſolutely neceſſary, becauſe that 
Worm 1s firſt Turned vp, and bowed 1 the Grooves - 
rhe 
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the Spindle, and you may try that before it is Braz'd 
into the Nut, and if it go not well about, you may 
mend, or botch ir, cither by Flammering,. Or Filing, or 
both. 

The manner of Caſting the Nut upon the Spindle, I 
ſhall ſhew when I come to the Caſting of Mertals ; and 
the manner of Brazing hath been Taught alrcady. 
Numb. I. fol. 12, 13. 

If your Spindle is to have three or four Worms win- 
ding abour it, as Coining-Preſſes, and Printing-Preſſes 
have, that they may not wear out too faſt, you muſt 
divide the Circumference into three or four equal parts ; 
and each of theſe equal parts, into two equal parts, 
and having ſtraight uprighr lines, drawn as before, begin 
a Worm at each of thoſe three, or four Diviſions, on the 
Circumference, and conſidering the breadth of your 
Worm, and width of your Groove, meaſure that width 
ſo oft as you can on all the upright lines, and making 
Marks on thoſe, at each Setting off, draw, as before, a 
line from the end of the Spindle on the firſt upright 
line to the Mark below it, which is the ſecond Mark 
on the ſecond upright line, from thence to the third 
Mark, on the third upright line, and ſo on to the other 
end of the Spind/e. Having drawn the firſt Worm, 
work the other Worms as this. 

Thus much may, at preſent, ſuffice for great Screws ; 
when I come to exerciſe upon Printing, I ſhall Be more 
copious on Rules for Printing-Preſs Spindles. 
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MECHANICK EXERCISES: 
OR, 


The Doctrine of Handy-Works. 


— 


 — 


Viz. Thewnaking of Facks, and Bullet-Molds, the twiſti 
of Iron, and Caſe-hardning it, with the uſe of ſome Ti ® 
not treated of before : Alſo of the ſeveral Sorts of Steel, 
the manner of Softning, Hardning and 7, empering them. 


Of Jacks. 


Tg. 1. is called a Worm-Jack. AB the Fore-ſizle, 
AC the Back-/ide, AA the Top-piece, BC the 
Bottom-piece, altogether the Fack-Frame, EE 
K the Main-Spind/e, N O N the Main Wheel 
and Barrel, O the Barrel, D the Wind-up-piece, 

faſtned into the Barre/, F F the Worm-wheel Spindle, G 

the Worm-wheel, Q the Worm-Nut, H the Worm, R the 

Stud of the Worm-Spindle, D the Worn:-Loop, L the Wind= 

np-piece, M the Winch, or Winder, or Flandle, the Iron 

part is the Winder, the Wood the Fandle, S the Fye of 
the Winder, T1 the Fly, T the Socket of the Fly, V the 

Struck-Wheel, X the Stayes, or Back-faſtnings. 

Firſt you are to Forge the Fack-frame, and on the left 
fide ofthe Forefide, a Shank for the Sud of the Worm-ſpin- 
Ale, as you were taught, Numb. I. fol. 8, 9,10,11,12. and 
then filc it, as you were taught, Numb.1. fo/. 14,15, 16. 

The top and bottomPieces are let into ſquare holes atthe 
ends of the Fore and Back/ides, But you muſt forge the ts 
and /ottomPieces with two ſmall Squares towards the ends 
of them, and two round ends for Screw-pins, beyond thoſe 
{quares. The ſmall ſquarcs are to be fitted into ſquare 
holes into the Fore and Back/ides,and the round Screw-pins 
are to make Screws of, to which a ſquare N#t is to be fitted 
G 3 to 
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rodray the 7op and bortom Pieces cloſe and tight up tothe 
inſides of the Fore and Back/ides. The manner of filing of 
theſe ſquare Ends you were, in part, taught, Numb. II. 
fel. 15, 16. and Nax:/. I. jol. 29. but another way is by 
trying your Work with an Inſtrument, called, by Work- 
men, a $quzre, as you ſee deſcribed in this Figure. 


Cf the Square, and zts Uje. B 
The ſides ABC are called the Outer- fo, i 
Square.; the ſides DEF the [mrer-Square, E D 


Its uſe is thus. If your work,as inthis caſe, 
be an Ozter-ſquare,you mult uſe the /mer- 
ſquare, DEF to try it by; applying cither 
the ſide ED, or DF ( butſuppoſethe ſide F [ | 
ED)to one of the ſides of your work,chuſe 

the flatteſt and trueſt wrought) if neither of the ſides be 
flat,make one of them flat,as you were taught, Numb.lfo/. 

15,16. if then you find the ſide DF of your Square lic all 

the way even upon the adjoining ſide of your work, you 

may conclude thoſe ſides are Square; but if the adjoining 

ſide of your work comply notall the way with the adjoin- ' 
ing ſ1deof the Square, you muſt file away your work where 
the Square rides upon it, till the whole ſide be wrought 
to comply with the adjoining fide of rhe Square, that is, 
till both the ſides of your work agrce with both the ſides 
of the Squares,when they are applied to one another. Ha- 
ving tried two ſides ſquare, make a third fide of your 
work ſquare, by applying one of the ſides of the Square to 
one of thoſe ſides of your work, that are already made 
{quare, and, as before, try the third untried ſide, and 
make that Square ; and by the ſame Rule make the 
the fourth ſide ſquare. 

If the work you are to file be an hollow ſquare, you 
mult apply the outer ſquare ABC to it, and try how, 
when one ſide of the Square, is applied to one ſide of 
your work, the other {ide of your work agrees with 
the 
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the other ſide of rhe Square; which if it do, all is well : 
Bur if the Square and the Work comply not with one 
another, you muſt file your Work where it bears the 
Square oft. Bur to return where | left. 

Having made theſe two ends ſquare, you muſt fit the 
length of them to the thickneſs of the Fore and Back/ides 
into which they are to enter, bur ſo, as the ſquares be not 
full ſo long, as ro come quite thro' the Fore and Back/ides, 
leſt when the Nuts are ſcrewed on the Screw-pins that are at 
the ends of theſe Squares, they ſcrew full up to the Squares, 
and bear againſt the corners of them ; which if they do, 
the Nurs will not draw the Fore and Back/ides cloſe againſt 
the ſhoulder of the ſquares, on the top and bottom Preces, 
and then the whole Fack Frame will not ſtand faſt and. 
firm together. 

But before you fit this Frame thus together, you muſt 
conſider the Diameter of the Main Wheel, that you may 
Punch round Holes in the Fore and Back/ides to enter the 
Main-ſpind/e. Therefore open your Compals to half the in- 
tended Diameter of the main Wheel,and half a quarter, or an 
whole quarter of an Inch more for play, between the Semi- 
Diameter of the main Whee/, and the upper flat of the Bot- 
tom-piece, and ſet that diſtance off from the upper flat of the 
Bottom-Piece, on the Fore and Back/1des, ma with a round 
Punch,ſfomewhat ſmaller than the intended f1ze of the Maire 
ſpindle, punch holes at that ſetting off. Your Punch muſt 
be ſmaller than the Main-ſpind/e, becauſe the holes may per- 
haps not be ſo exatly round,or punched ſo truly upright,or 
perfetly ſmooth as they ought to be; and ſhould you make 
the holes ſo wide, at firſt, as they need to be, you could nor 
mend them, without making them wider. Theſe holes muſt 
be punched at the Fire, or Forge, (as Smiths ſay, when they 
take an//eat of their work to punch it)becaule the Fore and 
Backſides are too /lronz (as Smiths ſay) that is, roo thick to 
punch with the Co/d Punch. The way of punching them 


you were taught Numb. I. fol. 11,12. Beſides, a Cold Punch 
is 
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is commonly made flat at the b 


ottom, and therefore does 


+ 


not prick an Hole, but cut an Hole (if the Tron be not too 


ſtrong) for that flat bottom, and the round upright ſide a- 
bour it, meet in an Angle, or Edge, at the bottom, which 
edge, by the force of an Hammer, curs the Iron (if it be 
not too ſtrong) when it is laid upon a Bo/ſer, as it is de- 
{cribed, Numb. 1. fol. 12. and ſhould you cut out ſo much 
Iron in the Fore and Backfides, as would entertain the main 
Spindle ( it being thick ) you would make the Fore and 
Backfides too wide ; therefore, as I ſaid, the Holes muſt 
be prickt in the Fore and Back/ides at the Fire, or Forge, 
which with a ſharp pointed Punch is ſooner done; nor does 
pricking diminiſh the ſubſtance or ſtrengrh of the Iron, but 
makes it ſwell our at the ſides,and retain both ſubſtance and 
ſtrength. The irregularity,or ſwellings our that this punch- 
ing makes on the flats of the Fore and Back/ides, you muſt 
hammer down again with almoſt a Blood-red-heat, IT 
fay, almoſt a Blood-rea-heat; becauſe, ſhould you take tco 
reat an Heat, you may make the Fore and Backjides 
firerch, and ſo put the whole Fack-Frame our of order. 

Having puncht the holes for the main Spindle, you 
muſt punch the holes in the Fore and Back/ides for the 
Worm-wheel Spindle, as = puncht the holes for the main 
Spindle ; but theſe muſt be ſmall holes, to entertain the 
ſmall Ends, or Pins of the Worm-wheel Spindle. 

Theſe holes thus puncht, may perhaps not be exa! 
round, or fit your ſize, nor will they be ſmooth enoug 
within ; therefore, with a * Square-bore, you muſt Þ open 
them wider to your ſize, and that opening them in the 
inſide, will both round and ſmoothen them. 

You muſt alſo punch a ſquare hole towards the top of 
the Forefide, for the Shank of the Worm-Loop. 

Then Forgeand fit in your Main-wheel Spindle,and your 
Worm-wheel Spindle, which Spindles muſt both bs exa&tiy 
ſtraight between the centers of their two ends (unlets you 
like to have Moldings for Oraaments on them) and forge a 
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fquare towards the ends of both the Spindles, to fit into a 
ſquare hole in the middle of the Croſs of their Wheels, and 
leave ſubſtance enough for a ſhoulder beyond the ſquare,to 
ſtop the tquare hole in the Croſs of the Wheels from ſliding 
farthen on the Spind/e, and you muſt leave ſubſtance of 
Iron enough to forge the Nut of the Worm-wheel near the 
other end. Burt in this, and indeed, in all other forging, 
remember, ( as I told you Nwmb.l. fol. 9g.) that it behoves 
you to Hammer, or Forge your Work as true as you can, 
leſt ir coſt you great pains at the //ce, 

Then forge the Worm-ſpindle, which is all the way round 
and ſtraight, unleſs you will have Moldings for Ornaments 
(as aforetaid) upon the /hayk of it: But you mult be ſure to 
forge ſubſtance enough for the }orm to be cut out of it. 

The Mainand Worm-wheels are forged round and flat. 

The manner of forging thete Wheels (which in Smith's 
Language 1s, Turning up the Wheels) is, firſt, to draw out a 
{quare Rod (as you were taught, Numb. I. fol. 9g. among the 
ſeveral Heats of Iron ) ſomewhat thicker than you intend 
yourWheelſhall be; but it muſt be almoſt as thin on one ſide, 
as you intend the Inner edge of the Whee/ ſhall be, and the 
oppoſite to it above twice thatthickneſs, for the outer edge 
of the Wheel: (the reaſon you will find by and by.) Having 
drawn forth your ſquare Rod to a convenient lengrh, viz. 
almoſt three times the Diameter of your intended Wheel, 
you muſt take almoſt a F/ame-heat, and hammer all along 
the whole length upon the thick edge, ſo will you find the 
long Rod, by this hammering, turn by degrees rounder 
and rounder in upon the thin edge, which you hammer'd 
not upon, till ir become a Circle, or pretty near a Circle. 
But you muſt make ic ſomewhat more than a Circle, for 
the ends muſt lap oycr one another, that they may be 
welded upon one another. 

Thus you may ſec the Reaſon for making the outer 
edge of the Rod thick, and the oppoſite edge thin ; for 


your hammering upon the outer edge only, and not on 
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hs imner, makes the outer edge a preat deal thinner, and 
at the ſame time makes the Wheel broader. 

The reaſon why I told you, you ſhould draw forth the 
Rod to almoſt three times the Diameter of the Wheel, 
and not to the Geometrical proportion, is, becauſe that in 
hammering upon it to make it round, the Rod will ſtretch 
ſo conſiderably, that it will be Iong enough to make a 
Wheel of your intended Diameter, and, moſt commonly, 
{omewhar to ſpare. But to return. 

Before you take a welding Heat, as by Numb.1 . f0l.9.10. 
you muſt flatten the two ends that are to be welded toge- 
ther, to a little more than half rheir thickneſs, that when 
they are lapt over one another, and we//ed together, they 
may be no thicker than the other part of the Whee/. 


If the heels be not turned up ſoround, that with a little 


tabour you may mend them at the Yice, you muſt with 
Bloodered-heats hammer them round upon the P7ke, or Bick- 
ern of the Anvil, holding with your Tongs the inner edge of 
the Wheel upon it, and hammering upon the outer edge of 
the Wheel, till the Whee!/ be fit for the Vice : Their inſides 
© muſt be divided into four equal ,ot four © Dufftai/ not- 

ches to be filed into them. The Puffhcl notches are cut in 
the inner edge of the Whee/ towards the outer edge of the 
Wheel, ſomewhat more than a quarter of an inch deep, and 
{preading ſomewhat wider towards the outer edge. Theſe 
notches are to receive the four ends of a Croſs forged ſome- 
what thicker towards the ends than the thickneſs of rhe 
wheel, and muſt be filed outer Dyf7ails, to let exactly into 
the inner D&fftai/ notches made in rhe inſide of the wheel. 
They muſt be forged thicker than the whee/, becauſe they 
muſt batter over both theflat ſides of the whee/, to keep the 
wheel ſtrong and ſteddy _ the Croſs; and ſometimes(for 
more ſecurity) they are brazed into the whee/ ( yet that is 
bur ſeldom; ) the middle of this Croſs is made broad, that 
when the ſquare hole is made in the middle of it to receive 
the ſquare of rhe Spindle, it may have ſtrength enough to 
bear the violence offered it, as well in winding up the 
great 
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great weight, that keeps the wheels in motion, as in the 
checking and turning the Jack-winder back, to ſet the Jack 
a-going, when by the winding up, it may be ſubject to 
ſtand {till, or ſometimes, for want of weight, or elſe for 
want of oyling ; or ſome other accident. G 
Theſe wheels thus forged and filed flat,muſt be divided,the 
Main whee/ commonly into 64 equal parts, and the Worm- 
wheel into about 32 cqual parts ; but theſe numbers are 
not exatly oblery'd by Smiths, for ſometimes they make 
them more, and ſometimes leſs, either according to the ſize 
of their whee/s, or according as they intend their whee/s 
ſhall go, ſwifter, or ſlower about ( for the fewer the Teeth on 
a wheel are, the ſooner a wheel gocs abour, and the more 
Teeth on a wheel, the ſlower the whee/ goes about) or ſome- 
times as they haye opened their Compaſſes to divide them : 
For if, by luck, they at firſt open their Compaſſes to ſuch a 
width, as will juſt meaſure out on a Circle, ( which they de- 
ſcribe on the center ofthe whee/for that purpoſe)rheir inten- 
ded number, then the whee/ ſhall have the intended num- 
ber of Teeth; if nor, let it fomewhar fall ſhort, or exceed 
that number, they matrer not, but make that number of 
Teeth on the whee/. And having thus divided the whee/, 
they, by the ſide of a ſtraight Ruler laid ro the Center, 
—_ every diviſion markt on the wheel, draw or ſcratch a 
ſtraight line from the outer limb of the whee/, ro the Cir- 
cle, which Circle ( I ſhould have told you before ) is de- 
{cribed at that diſtance from the outer Verge, they intend 
the 7eeth ſhall be cut down to. This is indeed a rough 
way of working, but the Office of a Fack is well enough 
performed by this rough work ; and the uſual prizes ſuch, 
as will ſcarce pay Workmen for better, as they ſay. 
Theſe wheels thus divided, muſt be cut down into theſe 
diviſions with a 4 Fack-file, the Maiy-wheel ſtraight athwart 
the outer Verge, ( which to ſpeak Mathemarically, makes 
an Angle of go degrees with the flat ſides of the whee/,) and 
the Worm-wheel allope, making an Angle of about 115 de- 
H 2 grees 


mea. 
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grees With its ſides, that is, an Angle of 25 degrees, with a 
line drawn ſtraight athwarr the outer Edge of the IWhee!/, 
that the 7ce7h of the Worm-whee/ may gather themſelves in- 
to the Grooves of the Worm in the Worm-ſpindle; the Worm 
cn the Worm-ſpindle running about 65 degrees aſlope from 
tlie Axis, or perpendicular of the Worm-ſpindle ; the not- 
ches you make with the File mult be ſo wide, as to con- 
tain about twice the thickneſs of cach 7oozh':: Therefore 

-ou may obſerve, that the number of Teeth cannot be al- 
ſign'd, becauſe the Sizes of all Fack-wheels are not of equal 
Diameters, and the Sizes of the 7eeth mult be filed very 
{quare and ſmooth, and the corners taken off, and rounded 
on both ſides rowards the middle of the top, or end of the 
Tooth, which much helps the 7eeth to gather in upon the 
Teeth of the Nut, and the Worm on the Wormsſpindle. 

The 7eeth of the wheels being cut down, and the whole 
wheel finiſhed, they muſt be forced ſtiff and hard upon rhe 
{quareof the Gindle;cloſe up to the Shoulder ; which Square 
being made ſomewhat longer than the Croſs of the wheel is 
thick, muſt with a Co/d-Chiſſe/ be cut on the top of that 
Square, to make the Iron that comes throughthe ſquare hole 
of the whee/, ſpread over the Croſs of the whee/, and then thar 
ſpreading muſt be battered with the Pex of the Hammer ; 
that it may ſtand up lift againſt the ſhoulder of the Square, 
on the other ſide of the whee/ ; but in doing this, you muſt 
be very careful that the Spindle ſtand exactly perpendicular 
ro the flar ſides of your whee/s; for ſhould the Spindle lean 
never ſo little ro one, or the other ſide of the whee/, the 
wheel when it is moving in the Fack-frame would not move 
perpendicular, but wabble towards the Fore or Backfides 
of the Fack-frame, and perhaps by this irregular motion, 
before a revolution of the whee/ be performed, it would 
go off from the length of the 7eeth of the Nut. 

Then file the Spindle-pins (which are the ends. of theSpin- 
dle,that go into the center-holes of the Fore and Backfides of 
the Fack-frame) exatly round and fit to their center-holes, 
and 
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and place them into their proper center-holes. Then try if 
the wheels are exactly round on their outer edges, and that 
in turning about, their flat ſides wabble not, bur in a reyolu- 
tion keep parallel tothe Fore and Backfides. The way Smiths 
uſe totry them by is, to turn themabour by the Spindle,and 
holding a piece of Chalk ſteddy to the outer Limb of the 
whee/,not leting the point ofthe Chalk ſlip forwards or back- 
wards,or towards the right or left hand, for then if the Chalk 
make a white ſtroke round the whole whee/, and that white 
ſtroke lie exactly parallel ro the two outer edges of the 
wheel, the Wheel 1s not only round, but ſtands alfo true upon 
its Spindle, that is, perpendicular to the Spindle,and theSpix- 
dle perpendicular to the flat of it : But if the Chalk does not 
touch round the whole whee/, you muſt file down ſo much of 
the outer Verge of the whee/, where the Chalk does touch, 
as will bri I or equalize the Diameter of the whee/ 
in that plage, to the Diameter of the whee/ in the place 
where it does not touch; ſo may you conclude the whee/ 
is round. If the mark of the Chalk lie not exactly in the 
middle between the rwo edges of the whee/, then it is not 
perpendicular to the Spmd/e, and you muſt with the Hams 
mer {er it right, that is, perpendicular, by forcing the whee/ 
over from the fide it leans roo much to, or cle by forcing 
the Spindle, which is all one; yet this is an help you oughr 
not to rely upon to ule, but in caſe of neceſliry, bur rather 
be ſure your Wheel and Spindle ſtand ——— to- one 
another, before you faſten the Hhee/ upon the ſquare of the 
Spindle, for by this help the ſquare on the Spird/e, will be 
apt to looſen in the ſquare of the Wheel, =: you will have 
your whee/ to ney faſten upon the ſquare of the Spindle a- 
gain, by 

As you tried the Whee/s with Chalk, ſo you muſt try 
the Nut, the Worm, and the $ 'pindles. 

The upper part of the Worm-/ſpindle, muſt be filed truly 
round to fit into the Worm-Loop, that-it ſhake nor in it, and 


yet go very calily abour, without the leaſt ſtopping. Ar the 
very 
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very upper end of this round on the Worm-ſpind/e,you muſt 
file's Feare ro fit the ſquare hole of the Fl ——_ 
The Shark of the Worm-Loop, and the Stud of the Worm 
_— mult ſtand ſo far off the left ſide of the Fore-/1de, 
the Teeth of the Worm-whee/,may fall full inrothe Grooves 
of the Worm ; for ſo; both being cut with the ſame ſlope, 
the ſlope Teeth of the Worm-whee! will gather into the flope 
Grooves of the Spindle, and preſſing upon the Worm, drive a- 
bour the Worm-ſpindle and the Fly. 
The' Fly is made ſometimes with two, ſometimes with 
four Arms fromthe center ; and ſometimes the Arms are 


made longer, ſometimes ſhorter : The more Arms, and ab 


{o the longer Arms, are to-make the Jack go ſlower. 
There 1s yet a ſmall matter more of Iron work about the 
Fack, which is the 7amb/ey ; bur it lies in the farther end of 
the Barrel, and cannot well be defcribed without a particu- 
lar figure, which therefore T have inſerted. As in Fig: 2. A 
the Barrel, B the Main-ſpindle coming through the Barrel, 
2 the center of the 7umb/er moving upon he Center-pin, 
which isfaſtened into an Iron plate behind the Barre/. Þ The 
Cober upon the Main-ſpindle,from which proceeds a Tongue, 
which paſſes through a pretty wide hole at © in the 7»m- 
ler, as far as © 4 the Catch of the Tumbler. The Tumbler 
moves, as aforeſaid, upon the center hole * , bur receives 
the Tongue through it at ©, and paſſes as far as ©. This7ongwe 
ſerves as a Check to the Tumbler, thar- it cannot tumble a- 
bove an Angle of 20 degrees, from the Iron plate it is 
faſtened- to ; and that the width of its center-hole, and the 
width of the hole the 7ongwe paſſes through, and the mo» 
tion of the Co/er about the Main-/pindle allows it, but were 
the center hole a, and its Cexter-pn fir, and the hole c, and 
the Torgue that alſo paſſes' through it alſo fir, and the Co/- 
ler fixt, it could not move at all. But this play is cnough 
for it, to do the purpoſe it is deſigned for. The 7um#ler is 
fo placed behind the Barre/, that while the Fack-/ze is win- 
ding up upon the Barrel, its round britch paſlcs oy 
y 
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by all theCrofſes ofthe Main-wheel, and the Point or Catch*, 
as then claps ir ſelf ſaug or cloſe ro the Iron plate of the 
Barrel: But when the Barre/ is turned on the contrary 
way, the weight of the Catch in half a revolution of the 
Barrel ( let the 7ambler be poſited where it will ) makes it 
open and fall from the Iron plate, and bur againſt one or 
other of the Croſſes on the Mainwvheel, and 1o thruſts the 
Main-wheel! about with the Barrel. 

The Eye of the Winch, or Winder, is forged as you were 
taught to forge the Pin-hole in the Croſ5-garnet, Numb. II. 
fol. 18. But that was to be a ſmall round hote, and there- 
fore you were directly to lay a ſmall round piece of Iron, 
or Wyre, where you intended the Pin-hole ſhould be, and 
lap the other end of your work over it ; but this is to be a 
wide ſquare hole, therefore you mult lay a ſquare piece 
of Iron of your ſize, where the Eye of the Jack-Wirch ſhall 
be, and lap or double the other end over ir, and Weld and 
Work as you were there directed. The reft of the Winch 
is but common Forging and F/ing work, which hath been 
ſufficiently taught already. 

TheWood-work belonging to a Jack, is a Barre/, a Spit- 
wheel, and a Handle of theWinoh; which being 7arners work, 
I ſhall ſay nothing to, till I comero the Art of 74rning. Onl 
thoſe wheels that have more than one Groove in them, are cal- 
led Two, Three, &c. Struck-wheels, in Workmens corrupting 
Language; but,[ ſuppoſe,originally two Sroat,threeStroat- 
Wheels, &c. from the number of Grooves that are in them. 

The Excellencics of a good Fack are, 1. That the Fack- 
Frame be forged and filed {quare, and conveniently ſtrong, 
well fet together, and willſcrew cloſe and tight up. 2. That 
the Wheels be perpendicularly, and ſtrong] fixed on the 
i{quares of the Spindles. 3. That the 7eeth be evenly cut, 
and well ſmoothed, and that the 7eeth of the Wormvhee! 

fall evenly into the Groove of theWorm. 4. That the Spindle 
Pins ſhake not berween the Fore and Back/ides, nor are too 
big, or too little, for their Center-holes. = 
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+.» The Square-bore, is a ſquare Steel Point,or Shank, well 
remper'd, -ficred into a ſquare Socket in an Iron Wimtle : 
It is deſcribed, Fig. 3. les uſe is ro opena Hole, and make 
it truly round, and\{maoth within; when you uſe it, you 
muſt ſet the Head againſt yourBreaſt,and pur the point of 
the Square-bore into the hole you punched,orwould oper, 
and turning the handle about, you with it turn about the 
Shank of the Square-bare,whoie edges cut away the irre- 
gularities of the Iron made in the Punching. But you 
' muſt thruſt, or lean hard with your Breaſt againſt the 
Head of the Square-bore, that it may cut the faſter : And 
you muſt be ſure to guide the Square-bore truly ſtraight 
forwards in the hole, leſt the hole be wro uſt aſlo} Ee 


in the Iron. 

b To open an hole, is in Smith's Language, to make the 
hole wider. ; 

c A Dufftail, is a Figure made in the form of a Doves- 
tail, and is uſed by many other Handy-crafts, as well as 
by Smiths, but moſt efpecially by Joyners, as I ſhall 
ſhew, when I come to Foynery. 

d A Fack-file, is a broad File ſomewhat thin on both 
Edges, and ſtronger in the middle. 


The manner of making Molds to Caſt Leaden Bullets in. 

T inſert the making of Bu/er-Molds, becauſe there is ſome 
ſort of Work in them different from what hath yer been 
raught. The Handles, and the Heads are forged as other 
Work, but the two concave Hemiſpheres, are firſt punched 
with a round-ended Punch, of the ſhape, and almoſt of the 
ſize you intend the Bu/et ſhall be. They muſt be punch'd 
deep enough at the Forge with a Blood=red-heat ; then arc 
the Edges of the Chaps filed flat, firſt with a Common-file, 
the Common-way, but afterwards with an CUſmg-fle, as 
Workmen call it. The U/ng-fle, is a long and broad File, 
exatly flat on both its cur ſides, having a ſquare Iron 
handle drawn out at one end, with an hoſe in it; but the 
-handle is not to hold ir by when you uſe it, but the hole 
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in it to go over a pin you hang it upon, when you do not 
uſe it. When you uſe it, you muſt lay it flat upon the 
Work-bench, with its handle from you, and you muſt take 
care that it lie ſolid and ſteddy, leſt when you work upon 
it, it flip from you ; therefore you may ſtrike a Nail in at 
the hole in the handle, a little way into the Work-Bench, 
that you may draw it again, when you have done with the 
Uſng-file, and you may drive in a tmall Tack on cach ſide 
the U/mg-file, to keep it ſteddy, or you may tack down 
rwo ſimall thin boards on either ſide the U/mmg-f/e,to keep 
it ſteddy,and ripthem oft again when you havedone. Your 
Ui te lying thus ſtraight, and ſteddy before you, lay 

the Chaps of one half of the Mo/d flat upon the hither «nd 

of the Uſjing-file, and holding your two Thumbs, and your 

two Fore-fingers upon the head of the Mold, thruſt your 

work hard down from you the whole length of the C/irg- 
File, then draw your work lightly back, and thruſt it again 

hard from you ; reiterate theſe thruſts thus, till upon the 

Chaps of the Mold, you can ſee no irregularities, or the 

File-ſtroaks of the common File left, ſo may you be ſure 

that the Chaps of the Mold is truly flat. Do the like by 

the other half of the Mold. 

Now you muſt try whether each of theſe concave be an 
exact half-round; thus, you may deſcribe an Arch a little 
more than a Semi-Circle, juſt ofthe Diameter of your Bu/et, 
ajoa the end ofathin picce of Braſs-latin,draw a ſtraight line 
. through the center, and the Arch on both ſides it, for the li- 

mits of a Semi-circle; file very curiouſly all the Braſs away 
on the end, juſt to this Semi-circle, and juſt to the Diame» 
tral line on cither ſide of the Semi-circle, fo have you a con- 
vex Semi-circle : Put this convex Semi-circle into the con- 
cave Molds, if it fits them fo as the conyex reaches juſt rhe 
bottom of the Mo/ds,when its ſhoulder touches juſt the chaps 
of the Mold, they are each a true concave Hemiſphere. Bur 
if the ſhoulder of the convex ( that is, a Diametral Line pro- 


long'd) rides upon the chaps of the Concaye, and the bot- 
I tom 
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rom of che Convex touch not the bottom of the Concave, 
the Concave is: punched too deep, and muſt have irs chaps 
eubb'd upon the Uſing-file again, till it comply with the con- 
yex. Ther put into the two Concaves a round Bullet, that 
will juſt fill them both, and pinching the Heads of the Mo/d 
cloſe togerher in a Vice, with the Bullet in it, drill an hole 
through both rhe handles for the Joint. The reaſon why 
/ the Bullet is put into the Mold is, becauſe the Chaps of 
the rwo 'Halyes ſhould lie exatly upon one anocher, 
whilſt the hole for the Jozrt is drilling. Then fit a River- 

in for this hole, and river them together, but not fo hard, 
bas that the Mold may open and ſhut _ ealy, and yet 
go true. Then take the Bullet out, and file in cach-half 
of the head, half a round hole dire&tly againſt one ano- 
ther for the a Geat, which two half holes; when the Mold 
is ſhut, will make one. round hole. 

You may now try with Clay, or by caſting a leaden Bu& 
/et in it, whether it be exa&tly round or no; - for making 
atrue round hole in a thin piece of Braſs, juſt of the cir- 
cumference of the chaps, you may try if the caſt Buller 
will juſt paſs thro', and alſo fill that hole when the Buller 
it turned every way ; Which if it do, you may conclude 
the Mold is true. This thin picce of Braſs, with a round 
hole in it, is called a S72er. 

But the inſide wants cleanſing, for hitherto it is only 
punched. Therefore you muſt provide a b Buller-bore, 
with which you may bore the infide of each half to clear it. 
Or if they be nor quite deep enough punch'd, you may 
bore them deeper. You may bore them ſeverally, or roge- 
ther, by putting the Bu/ler-bore into the Mold, fo as the 
Shank may come through the Gear. 

_ In- this Section you ſee, firſt rhe uſe of a Uſing-fle, an 
Inftrument of grear uſe for. flat Filing ; for by it you-may 
make two pieces of Iron of ſomewhat conſiderable breadth, 
ſo true, that by laying the rwo flat ſides upon each other, 
they ſhall draw up one another. Itis much uſed by Clock- 
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makers, Watch-makers, Letter-Meld-makers, and indeed, all 
others that -frame Square-Work on Iron, Steel, or Braſs. 
Secondly, the uſe of a Bu//e/-tore, which, tho' it be ſeldom 
uſed, yet-it may ſerve, not only for Bu//ez-Molds, but for 
other purpoſes ; and by altering its ſhape into an Oblong, 
a Cone, or a Cilindcr, you may Bore theſe hollow Figures 
either for Molds, or ſome other accidental Uſes. 

2 A Geat, is the hole through which the Mettal runs 
into the Mo/c. The Word is uſed by moſt Founders. 

b The Bullet-bore, is a Shank of Steel, having a ſteel Gl/ofe, 
or Bullet at one end, juſt of your intended Bulet's ſize. 
This Globular end muſt be hatched with a fine cut, by a 
File-cutter, and Hardned and Tempered. The cnd of the 
Shank, this Globular Bore is faſtned to, muſt be round and 
ſo ſmall, that when the Bu/ler-bore is in the Mold, the Geat 
will eaſily reecive it. The other end of the Shank muſt he 
fitted into the ſquare Socket of the Wimb/e, and have a 
Shoulder to ir to ſtop the Socker from ſliding too far up- 

'on the Shank. «From this Shoulder, the reſt of the Shank 

muſt run tapering down, to the ſmall end the Bu/ler-bore 

is faſtned to. 'You muſt work with ir, as you, were 
taught to work with the Square Bore. 
Of Twiſting of the Tron. 

Square and- flar Bars, ſometimes are, by Smiths, twi/ked 
for Ornament. Ir is very cafily done; for after the Bar is 
{quare, or flat Forged ( and if the curioſity of your work 
require it truly filed ) you muſt rake a Flame-heat, or if 
your work be ſmall, but a Blood-red-heat, and you may 
twiſt it about, as much, or as little as you pleaſe, cirher 
with the 7ongs, Vice, or Hand-Vice, &c. 

Of Caſe-Hardning. 

Caſe=-Fardning, is ſometimes uſed by File-Cutters, when 
they make cone Files for Cheapneſs, and. generally moſt 
Raſps have formerly been made of Iron, and Caſe-hardned, 
becauſe it makes the outſide of them hard. It is. uſed alſo by 


Gun-Smiths, tor hardning their Barrels; and it is uſed for 7o- 
I a bacco 
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bacce-boxes, Cod-picce. Buttons, Heads for walking Staves, 
&c. And in theſe Caſes, Workmen, to ſer a greater value on 
.themin the Buyers eſteem, call them Szeel-barrels, Steel-tc- 
bacco-boxes, Steel-buttons, Steel-heads, &c. But Iron thus 
hardned, takes a better Polliſh, and keeps the Polliſh much 
| longer and better, than if the Iron were not Caſe-hardned. 
The manner of Caſe-hardning is thus, Take Cor-Horn, or 
Hof, dry it throughly in an Oven, and rhen bear it to 
Powder, put about the ſame quantity of Bay-Salt to it, 
and mingle them together with ſtale Chamberley, or elſe 
with White-Wine-Vineger. Lay ſome of this mixture up- 
on Loam, made, as you were taught Numb. 1. fol. 13. And 
cover your Iron all over with it; then wrap the Loam a- 
bout all, and lay it upon the Hearth of the Forge to dry 
and harden: When it is dry and hard, put it into the 
Fire, and blow up the Coals to it, till the whole Lump 
have juſt a B/ood-red-heat, but no higher, leſt the qualiry 
of your mixture burn away, and leave the Iron as ſoft as 
at firſt. Then take ir out, and "_ it. Or, inſtead of 
Loam, you may wrap it up in Plate Iron, ſo as the mix- 
ture may touch every pat of your Work, and blow the 
Coals to' ir, as aforeſaid. 
Of ſeveral Sorts of Steel in common uſe among Smiths. 

The difficulty of getting good Steel makes many Work- 
men (when, by good hap, hey light on it ) commend that 
Country-Stcel for beſt, from whence that Steel came. Thus 
I have found ſome cry up Flemiſh-Stcel,others Swediſh-Steel, 
others Engliſh, Spaniſh, Venice, &c. But according to my 
Obſervation, and the common conſent of the moſt ingeni- 
ous Workmen, each Country produces almoſt indifferent- 
ly good and bad; yet each Country doth nor equally 
ng ſuch Steel, as is fit for every particular purpoſe, 


as I thall ſhew you by and by. . Bur the ſeveral Sorts of 
Steel, that are in general uſe here in Emg/and, arc the Eng- 
liſh-Steel, the Flemiſh, the Swediſh, the Spaniſh, and the 
Venice=Steel. 


The 
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The Eng/iſh-Steel is made in ſeveral places in England, as 
in Torkſhire, Glouceſterſkire, Suſſex, the Wild of Kent, &c. But 
the beſt is made about the Forreſt of Dean, it breaks Fiery, 
with ſomewhat a courſe Grain. Bur if ir be well wrought, 
and proves ſound,it makes pa Edge-Tools, Files and Pun- 
ches. It will work well at the Forge,and take a good Heart. 

The Flemiſh-Steel is made in Germayy, in the Country of 
Stiermark, and in the Land of.Luyck : From thence brought 
to Colen, and is therefore ſometimes called Colen-Steel ; 
from Cole it is brought down the River Rhine to Dort, and 
other parts of Holland and Flanders, ſome in Bars, and ſome 
in -"» 3 and is therefore, by us, called Flemi/t-Steel, and 
ſometimes Gad=-S7ee/. Itis a tough ſort of Steel, and the on- 
ly Steel uſed for Watch Springs. Ir is alſo good for Pun- 

es; File-cutters alſo uſe it to make their Chilſels of, with 
which they cut their Files. It breaks with a fine Grain, 
works well at the Forge, and will take a welding Hear. 

I cannot learn that any Steel comes from Sweden, but 
fromDantzick comes ſome which is calledSwedi/t-Steel: It is 
much of the ſame quality and fineneſs with Flemi/h-Steel. 

The Spaniſh-Steel is madeabout Biſcany. Itis a fine ſort of 
Steel, but ſome of it very difficult ro work at the Forge, be- 
cauſe it will not take a good Heat ; and it ſometimes proves 
very unſound,as not being well carried,thatis,wellwrought. 
It is roo quick ( as Workmen call it ) that is, too brittle for 
Springs, or Punches, but makes good fine Edged Tools. 

Venice-Steel is much like Spani/h-Stee/, bur more fine, 
and works ſomewhat better at the Forge. Ir is uſed for 
Razors, Chirurgion's Inſtruments, Gravers, &c. Becauſe 
it will come to a fine and thin Edge. Razor-makers gene- 
rally clap a ſmall Bar of YVexice-Stee/berween two ſmall Bars 
of Flemiſh-Sreel, and ſo work, or weld them together, ro 
{tr en the back of the Razor, and keep it from cracking. 

There is another ſort of Steel of higher commendations, 
than any of the foregoing ſorts. It is called Damaſcus- 
Steel ; tis very rare, that any comes into Zg/and un- 
wrought 
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wrought, but-the 7arki/h-Symeters-arc generally made of 
it. It is moſt difficult, of any Steel, to work at the Forge, 
for-you ſhall ſcarce be able ro ſtrike upon a Blood-heat;bur 
it will Red-Sear ; 1infomuch that -theſe Symeters are, -by 
many /Workmen, theught to be caſt Steel. Bur when it is 
wrought, it rakes/the-tineſt, and keeps the ſtrongeſt-Edge 
of any other Stcel. Workmen ſet almoſt an ineſtimable va- 
Jue upon it, to:make Punches, Cold Punches, &c. of. We 
cannot-learn where it is'made, and yet, as Iam informed, 
the Honourable Mr. Boy/ hath been yery careful and indu- 
Nrious: in that-inquiry ; - giving it in particular charge-to 
ſome Travellers to Damaſcus, to bring home -an account of 
it : -But when they came thither- they heard of none made 
there, but were ſent about fifry Miles farther into the Coun- 
try, and then x told of about fifry Mles' farther 
than that : So no-certain-account- could be gained, 
where it'is made. X#irman towards. the Ocean affords ve» 
ry' fine Steel, of which they make Weapons highly prized ; 
for a Symeter of that Steel, will cor through an Helmet 
with an'caſy blow. - Geog. Ref. fel. 279. 
The Rule to know good Steel by. 

Break alittle piece of the end of the Rod, and obſerve 
how it breaks ; for good Steel breaks ſhort off; all gray, like 
froſt work Silver. But in the breaking of the bad; you-will 
Find fome veins of Iron ſhining and doubling in the Steel. 

Of Nealing of Steel. 

Having choſe your Steel, and forged ir to your intended 
ſhape, if you are either ro file upon it, or engrave upon it, 
or to Punch upon'it, you ought to Neal it firſt, becauſe ir 
will make ir fofter, and conſequently work cafier. The 
common way 1s to give it a Blood-red. heat in the Fire, then 
zake it our, and ler it cool of ie ſelf. 

There are ſome prerenders to know how to make Steel 
as (oft as Lead ; "bur ſo oft as my Curioſity has prompted 
me'totry their'pretended Proceſles, ſo oft have they fai- 
dd me; and:not only me, but ſome others, careful Ob- 
{ervers. 
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ſervers. But the Way they moſt boaſt of, is the often hea- 
ting the Iron, or Steel in reJ-hor Lead, and letting it cool 
of it ſelf, with the Lead. I have many times tried this 
without any other ſucceſs, than that ir does indeed make 
Iron or Steel as ſoft, as if it were well Neal'd the com- 
mon way, but no ſofter : And' could ir be otherwiſe, the 
ſmall Tron Ladles, that Letrer-Founders uſe to the caſting 
of Printing-Letters, would be very ſoft indeed ; for their 
Iron Ladles are kept conſtantly Month after Month in mel- 
Mettal, whereof the main-Body- is Lead; and when they 
Caſt ſmall Letters, they keep their Mertal red hot; and I 
have known them many times left in the Mettal, and cool 
with it, as the Fire has gone our of itſelf; but yer the Tron 
Ladles have been no ſofter, than'if they had been well 
Neal'd the common way. Bur perhaps theſe Ptetenders 
mean'the Iron or Steel ſhall be as ſoftas Lead, when the Iron 
or Steel is red-hot: If fo, we may: thank*um for nothing. 

Bur that which makes: Steel a-very ſmall matter 75 
than the common way of Nealing is, by covering Steel 
with a courſe Powder of Cow-Horns, or H6oves,; or Rams- 
Horns, and ſo incloſing it in a Loam ;-then-pur the whole 
lump into a wooden Fire to heat red:hot, and'lerirlie in 
the Fire rill the Fire go our of ir ſelf, and the Steel cool 
with the Fire. 

Of Hardning and Tempering Steel. 

Fnaliſh, Flemiſh and SwediſF-Steel, muſt have-a' pretry 
high heat given them, and then ſuddenly quench'd in wa- 
ter to make them very hard; but Spaniſh and Yenice- 
Steel, will need bur a Blood-red-hcar, and then when they 
are quenched in Water, will be very hard. If your Steel 
be too hard, that is, roo brittle, and it be an Edged, or 
Pointed Inſtrument you make, the edge, or point, will be 
very ſubject to break ; or if it be a Spring, it will not bow, 
bur with the leaſt bending it will ſnap ner : Therefore 
you mult /et it down, (as Smiths ſay) that is, make it ſofter, 

y tempering it, The manner is thus, take a piece of 2 
one, 
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